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Consult **Contents'' for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 
agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or 


students; to specialists in wildlife management, waste disposal, or pollution control. 
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This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, or age. 

This survey was made cooperatively by the Soil Conservation Service; the 
lowa Agriculture and Home Economics Experiment Station; the Cooperative 
Extension Service, lowa State University; and the Department of Soil 
Conservation, State of lowa. It is part of the technical assistance furnished to 
the Clayton County Soil Conservation District. Funds appropriated by Clayton 
County were used to defray part of the cost of the survey. Major fieldwork was 
performed in the period 1973-77. Soil names and descriptions were approved in 
1978. Unless otherwise indicated, statements in this publication refer to 
conditions in the survey area in 1978. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 


Cover: Typical area of the Downs-Fayette association. In many areas of this 
association, the slopes can be terraced and farmed on the contour because 
they are long and uniform. 
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preface 


This soil survey contains information that can be used in land-planning 
programs in Clayton County. It contains predictions of soil behavior for selected 
land uses. The survey also highlights limitations inherent in the soil or hazards 
that adversely affect the soil, improvements needed to overcome the limitations 
or reduce the hazards, and the impact of selected land uses on the 
environment. 

This soil survey is designed for many different users. Farmers, foresters, 
and agronomists can use it to evaluate the potential of the soil and the 
management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to insure proper performance. Conservationists, teachers, 
students, and specialists in recreation, wildlife management, waste disposal, 
and pollution contro! can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 
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CLAYTON COUNTY is in the northeastern part of lowa 
(fig. 1). It has an area of 498,752 acres, or 779 square 
miles. Elkader is the county seat. It is in the center of the 
county, about 190 miles northeast of Des Moines. 
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Figure 1.—Location of Clayton County in lowa. 


This survey updates the soil survey of Clayton County 
published in 1925 (3). It provides additional information 
and larger maps, which show the soils in more detail. 


general nature of the county 


The paragraphs that follow describe the history and 
development of the county and the transportation 
facilities, drainage and relief, natural resources, farming, 
and climate. 


history and development 


As they travelled down the Mississippi River in 1673, 
Marquette and Joliet, the French explorers, entered the 
area now known as Clayton County near the present-day 
site of the town of Marquette (2). The area was under 
the control of France and Spain until it was acquired by 
the United States as part of the Louisiana Purchase in 
1803. Until about 1830, it was inhabited by many Indian 
tribes, who were part of three large Indian nations—the 
Sioux, the Sacs and Foxes, and the Winnebagoes. 

Public surveys of the county began in 1836. Almost all 
of the county was divided into townships and subdivided 
into sections. The “Giard Grant," a tract of 5,860 acres 
west of the present-day town of Marquette, however, 
was not included in the surveys (9). On December 21, 
1837, prior to the organization of the territory of lowa, 
the county boundaries were established by an act 
approved by the Wisconsin legislature. The county was 
named after James Clayton, a senator from Delaware. 

The county government was organized in the late 
1830's. Guttenberg, a German settlement then known as 
Prairie la Porte, was made the first county seat in 1839. 


A series of elections changed the county seat to 
Garnavillo in 1843; to Elkader, back to Guttenberg, and 
back to Garnavillo in the 1850's; and finally back to 
Elkader in 1860. 

According to the first census, the population of the 
county was 274 in 1838. It rapidly increased between 
1850 and 1870 and continued to increase until the early 
1900's, when it was about 26,000. The growth of the 
county during this period was in the rural areas. The 
towns remained small. The county became known as the 
dairy capital of lowa. The creameries were almost as 
numerous as the schools. The population has decreased 
since the early 1900's. In 1976, it was 21,348. 
Guttenberg, the largest town, has a population of 2,177, 
and Elkader, the second largest town, has a population 
of 1,592. 
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transportation facilities 


U.S. Highway 18, running dominantly east and west, 
and U.S. Highway 52, running north and south, intersect 
in the northeastern part of the county. State Highway 13, 
running north and south, also intersects U.S. Highway 52 
in the northeastern part. These routes are connected to 
all areas of the county by roads surfaced with concrete 
or crushed rock. All-weather roads pass by most 
farmsteads. 

Mainline railroads are routed through Clayton, 
Guttenberg, McGregor, and Marquette. Motor freight 
lines serve every trading center in the county. Small 
municipal airports are established at Guttenberg and 
Monona, and a private airport is established at Elkader. 
Scheduled airline transportation is available at Cedar 


Figure 2.—8Sinkholes in the drainageways in an area of the Downs-Fayette association near Monona. 


Clayton County, lowa 


Rapids, Dubuque, and Waterloo, all of which are within 
70 miles of the county. Bus routes are along the north- 
south highways. They connect with east-west lines in 
Manchester, in Delaware County. 


drainage and relief 


About four-fifths of Clayton County is drained by the 
southeastward flowing Turkey River and its principal 
tributary, the Volga River. The Turkey River enters the 
county about 9 miles south of the northwest corner. It 
empties into the Mississippi River, which flows southward 
along the eastern border. The Volga River enters the 
county about 17 miles south of the northwest corner and 
runs almost parallel to the Turkey River until it reaches 
Elkport, where the two streams join. 

A small area along the northern border is drained by 
tributaries of the Yellow River, and a small area in the 
southwest corner is drained by the Maquoketa River. 
The water in these streams eventually empties into the 
Mississippi River. 

Scattered sinkholes have a major effect on the 
drainage throughout the county (fig. 2). They are 
common in the drainageways in the northern part of the 
county and on the narrow upland ridges in the southern 
part. A few are open and are increasing in size. Many 
others are mantled with soil material and are not 
enlarging. Some shallow ones are cultivated, but many 
are deep and cannot be crossed by farm machinery. 
Each year several new.ones form, generally after a 
period of heavy precipitation. In a few areas, surface 
water carrying barnyard waste and septic tank effluent 
drains into the sinkholes and pollutes the underground 
water supplies (fig. 3). 

The highest elevations are about 1,250 feet above sea 
level. They are in several areas of the county. The 
lowest elevation is about 600 feet above sea level, in an 
area near North Buena Vista. 

Most of the county is characterized by gently rolling to 
hilly or steep relief. Typical upland features are high 
relief, many limestone outcrops, and steep slopes. The 
topography along the Mississippi River and its tributaries 
is very steep and rugged. High limestone bluffs or steep 
rises are between the bottom land and the highest 
upland ridges. The limestone bluffs rise abruptly to a 
height of 300 to 400 feet above the river. 

The southwest corner of the county is characterized 
by gently undulating and undulating relief. Typical upland 
features are plane slopes and low relief. Along the rivers, 
slopes are steeper and limestone commonly crops out. 


natural resources 


Clayton County is abundantly supplied with a variety of 
natural resources other than farmland. Among these 
resources are limestone, sandstone; sand and gravel, 
and trees. Lead formerly was an important natural 


resource. The ore was mined in areas near North Buena 
Vista and Guttenberg but is no longer a profitable 
resource. 

Limestone is near the surface in many areas 
throughout the county. It is crushed and used 
commercially for roadbuilding and concrete and as 
agricultural lime. Some limestone is used as decorative 
stone or flagstone. 

Sandstone is mined near the town of Clayton. The 
mine extends several thousand feet back into a bluff 
along the Mississippi River. Trucks or railroads ship the 
sandstone to foundries in lowa. A few sand and gravel 
pits have been opened on the terraces adjacent to the 
Turkey and Volga Rivers. The sand and gravel are used 
extensively as road-surfacing material and concrete 
aggregate. 

The trees in the county are important commercially. A 
large quantity of walnut and oak logs are cut throughout 
the year and shipped out of the county. The natural 
beauty of the trees and limestone bluffs attract many 
tourists. Several parks have been developed on the 
scenic heights overlooking the Mississippi River. 


farming 


Farming is the chief economic enterprise in Clayton 
County. Most of the local income is derived from the 
products of dairy cows and the sale of beef cattle and 
hogs. The county ranks near the top in the state in the 
number of dairy cows raised and the amount of milk 
produced. 

Dairy cows, beef cattle, and hogs are the most 
extensively raised livestock in the county. In 1977, about 
357,600 hogs, 17,000 grain-fed cattle, and 3,200 grain- 
fed sheep and lambs were marketed. According to the 
1977 Census of Agriculture, the number of 2-year-old 
milk cows was 29,200, the number of 2-year-old beef 
cattle was 28,000, and the number of lambs born was 
2,480. The number of sows farrowed was 25,900 in the 
fall of 1976 and 25,700 in the spring of 1977. 

The principal crops are corn, oats, hay, and pasture. 
Corn is the most important cash crop, but the amount 
sold varies from year to year, depending on the price of 
feeder cattle, the market for fattened cattle, the market 
for hogs, the cash price of corn, and the quality of the 
corn crop. In 1977, corn was grown on 142,600 acres in 
the county, oats on 39,900 acres, soybeans on 3,600 
acres, and hay on 72,300 acres. 

The farms in Clayton County, like those throughout the 
Midwest, have been increasing in size and decreasing in 
number. They decreased in number from 2,390 in 1967 
to 2,040 in 1977 and increased in average size from 168 
to 226 acres during this period. In 1977, the average size 
in the state was 261 acres. In that year, the percentage 
of owner-operated farms in the county was 59, which is 
slightly above the state average of 53 percent. 


Soil survey 


Figure 3.—A sinkhole in an area used for grazing. 
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Prepared by the National Climatic Center, Asheville, North Carolina. 


Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Guttenberg, lowa, in 
the period 1951 to 1977. Table 2 shows probable dates 
of the first freeze in fall and the last freeze in spring. 
Table 3 provides data on length of the growing season. 

In winter the average temperature is 22 degrees F, 
and the average daily minimum temperature is 13 
degrees. The lowest temperature on record, which 
occurred at Guttenberg on January 30, 1951, is -36 
degrees. In summer the average temperature is 72 
degrees, and the average daily maximum temperature is 
82 degrees. The highest recorded temperature, which 
occurred at Guttenberg on July 27, 1955, is 101 
degrees. 

Growing degree days are shown in table 1. They are 
equivalent to “heat units." During the month, growing 
degree days accumulate by the amount that the average 
temperature each day exceeds a base temperature (50 
degrees F). The normal monthly accumulation is used to 
Schedule single or successive plantings of a crop 
between the last freeze in spring and the first freeze in 
fall. 

The total annual precipitation is about 32 inches. Of 
this, 23 inches, or about 70 percent, usually falls in April 
through September, which includes the growing season 
for most crops. In 2 years out of 10, the rainfall in April 
through September is less than 19 inches. The heaviest 
1-day rainfall during the period of record was 5.7 inches 
at Guttenberg on July 17, 1966. Thunderstorms occur on 
about 45 days each year, and most occur in summer. 
Tornadoes and severe thunderstorms strike occasionally. 
These storms are local in extent and of short duration 
and result in only sparse damage in small areas. Hail 
falls at times during the warmer part of the year in 
scattered small areas. 

Average seasonal snowfall is about 28 inches. The 
greatest snow depth at any one time during the period of 
record was 24 inches. On an average of 37 days, at 
least 1 inch of snow is on the ground. The number of 
such days varies greatly from year to year. 

The average relative humidity in midafternoon is about 
60 percent. Humidity is higher at night, and the average 
at dawn is about 80 percent. The sun shines 70 percent 
of the time possible in summer and 50 percent in winter. 


The prevailing wind is from the southwest. Average 
windspeed is highest, 11 miles per hour, in spring. 


how this survey was made 


Soil scientists made this survey to learn what soils are 
in the survey area, where they are, and how they can be 
used. They observed the steepness, length, and shape 
of slopes; the size of streams and the general pattern of 
drainage; the kinds of native plants or crops; and the 
kinds of rock. They dug many holes to study soil profiles. 
A profile is the sequence of natural layers, or horizons, in 
a soil. It extends from the surface down into the parent 
material, which has been changed very little by leaching 
or by plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied and compared those profiles with 
others in nearby counties and in more distant places. 
They classified and named the soils according to 
nationwide uniform procedures. They drew the 
boundaries of the soils on aerial photographs. These 
photographs show trees, buildings, fields, roads, and 
other details that help in drawing boundaries accurately. 
The soil maps at the back of this publication were 
prepared from aerial photographs. 

The areas shown on a soil map are called map units. 
Most map units are made up of one kind of soil. Some 
are made up of two or more kinds. The map units in this 
survey area are described under “General soil map 
units" and “Detailed soil map units." 

While a soil survey is in progress, samples of some 
soils are taken for laboratory measurements and for 
engineering tests. All soils are field tested to determine 
their characteristics. Interpretations of those 
characteristics may be modified during the survey. Data 
are assembled from other sources, such as test results, 
records, field experience, and state and local specialists. 
For example, data on crop yields under defined 
management are assembled from farm records and from 
field or plot experiments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it can be 
used by farmers, rangeland and woodland managers, 
engineers, planners, developers and builders, home 
buyers, and others. 


general soil map units 


The general soil map at the back of this publication 
shows the soil associations in this survey area. Each 
association has a distinctive pattern of soils, relief, and 
drainage. Each is a unique natural landscape. Typically, 
an association consists of one or more major soils and 
some minor soils. It is named for the major soils. The 
Soils making up one association can occur in another but 
in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one association differ from place to 
place in slope, depth, drainage, and other characteristics 
that affect management. 


soil descriptions 
1. Downs-Fayette association 


Genily sloping to moderately steep, well drained soils 
formed in loess on uplands 


This association consists of gently sloping and 
moderately sloping soils on narrow, convex ridgetops 
and strongly sloping and moderately steep soils on long, 
convex side slopes. The side slopes are dissected by 
many small drainageways. Scattered trees grow in the 
drainageways and along some fences. Trees also grow 
in a few small, irregularly shaped wooded areas and in 
groves around farmsteads. Most of the farmsteads are 
on ridgetops, but a few are in the small valleys. 

This association makes up about 23 percent of the 
county. it is about 50 percent Downs soils, 35 percent 
Fayette soils, and 15 percent minor soils (fig. 4). 

The Downs soils generally are less sloping than the 
Fayette soils. Typically, they have a surface layer of very 
dark grayish brown silt loam about 8 inches thick. The 
subsurface layer is dark grayish brown silt loam about 4 
inches thick. The subsoil is about 36 inches thick. It is 
friable. The upper part is brown silt loam, the next part is 
dark yellowish brown and yellowish brown silty clay loam, 


and the lower part is yellowish brown silt loam. The 
substratum to a depth of about 60 inches is yellowish 
brown silt loam mottled with grayish brown and strong 
brown. 

Typically, the Fayette soils have a surface layer of very 
dark gray silt loam about 2 inches thick. The subsurface 
layer is grayish brown silt loam about 7 inches thick. The 
subsoil is about 39 inches thick. It is friable. The upper 
part is brown silt loam, the next part is yellowish brown 
silty clay loam, and the lower part is yellowish brown silt 
loam. The substratum to a depth of about 60 inches is 
yellowish brown silt loam mottled with strong brown and 
grayish brown. 

Minor in this association are Huntsville, Lindley, Luana, 
Mottland, Otter, and Tama soils. The well drained, gently 
sloping and moderately sloping Tama soils are on ridges 
and side slopes. Their surface layer is darker than that of 
either the Downs or Fayette soils. Luana and Mottland 
soils are on side slopes below the Fayette and Downs 
soils. The moderately well drained Lindley soils are on 
nose slopes below the Downs and Fayette soils. The 
poorly drained Otter and well drained Huntsville soils are 
on flood plains and low terraces. They have thick, dark 
upper layers. 

This association is used mainly for diversified farming. 
Corn generally is grown in a rotation with oats and hay 
(fig. 5), but in some areas it is grown year after year. 
Much of the grain is fed to beef cattle, dairy cows, and 
hogs. Dairying is extensive (fig. 6). The farms are about 
200 to 240 acres in size. 

This association is well suited to poorly suited to row 
crops. Some areas are too steep for cultivation. The 
main management needs are measures that control 
erosion and maintain tilth and fertility. Contour farming, 
terraces, stripcropping, and a system of conservation 
tillage that leaves crop residue on the surface help to 
control erosion. Most areas are well suited to terracing. 
Tile drainage is needed in some drainageways. In some 
areas gullies and drainageways should be reshaped and 
seeded. In places the drainageways limit the size of the 
fields. Sinkholes are common in the drainageways 
around Monona. Special care is needed to keep surface 
water from running through the sinkholes and polluting 
underground water supplies. 


Soit survey 


Figure 4.—Typical pattern of soils and parent material in the Downs-Fayette association. 


2. Fayette-Exette-Lindley association 


Strongly sloping to very steep, well drained and 
moderately well drained soils formed in loess and glacial 
till on uplands 


This association consists of strongly sloping soils on 
narrow, convex ridges and moderately steep to very 
steep soils on short, convex side slopes, nose slopes, 
and head slopes. The side slopes and head slopes are 
dissected by many small drainageways and gullies that 
cannot be crossed by farm machinery. Scattered trees 
grow in the drainageways and along the fences. Trees 
also grow in many small, irregularly shaped wooded 
areas and in groves around farmsteads. Most of the 
farmsteads are on ridgetops, but many are in small 
valleys. 

This association makes up about 5 percent of the 
county. It is about 45 percent Fayette soils, 30 percent 
Exette soils, 20 percent Lindley soils, and 5 percent 
minor soils (fig. 7). 


The well drained, strongly sloping to very steep 
Fayette soils formed in loess on narrow ridges and short, 
convex side slopes. The well drained, strongly sloping to 
steep Exette soils formed in loess on convex head 
slopes and side slopes near the upper end of upland 
drainageways. The moderately well drained, strongly 
sloping to steep Lindley soils formed in glacial till on 
convex nose slopes below the Fayette and Exette soils. 

Typically, the Fayette soils have a surface layer of very 
dark gray silt loam about 2 inches thick. The subsurface 
layer is grayish brown silt loam about 7 inches thick. The 
subsoil is about 39 inches thick. It is friable. The upper 
part is brown silt loam, the next part is yellowish brown 
silty clay loam, and the lower part is yellowish brown silt 
loam. The substratum to а depth of about 60 inches is 
yellowish brown silt loam mottled with strong brown and 
grayish brown. 

Typically, the Exette soils have a surface layer of 
brown silt loam about 6 inches thick. The subsoil is 
friable silt loam about 32 inches thick. The upper part is 
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Figure 5.—Typical cropping pattern in a gently sloping and moderately sloping area of the Downs-Fayette association. 


Figure 6.—Dairy herd on rotation pasture in an area of the Downs-Fayette association. 
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Soil survey 


Figure 7.—Typical pattern of soils and parent material in the Fayette-Exette-Lindley association. 


brown, the next part is yellowish brown and has strong 
brown and grayish brown mottles, and the lower part is 
grayish brown and has yellowish brown and light olive 
brown mottles. The substratum to a depth of about 60 
inches is light brownish gray silt loam that has large 
accumulations of yellowish red iron. 

Typically, the Lindley soils have a surface layer of dark 
grayish brown and brown loam about 6 inches thick. The 
subsoil is about 31 inches thick. The upper part is 
yellowish brown, friable loam; the next part is yellowish 
brown, friable clay loam; and the lower part is yellowish 
brown, firm clay loam mottled with gray. The substratum 
to a depth of about 60 inches is strong brown clay loam 
mottled with gray. 

Minor in this association are Arenzville, Chaseburg, 
Dubuque, and Orion soils. The moderately deep 
Dubuque soils are on side slopes and nose slopes below 
the major soils. The well drained or moderately well 
drained Arenzville and Chaseburg and somewhat poorly 
drained Orion soils are in narrow upland drainageways 


and on foot slopes. They are less sloping than the major 
soils and are lower on the landscape. They formed in 
silty alluvium. 

This association is used mainly for hay and pasture. In 
many areas it is best suited to those uses. Raising dairy 
cows or beef cattle is the major farm enterprise. In some 
areas corn is grown in rotation with oats and hay. Much 
of the grain is fed to dairy cows and beef cattle. Some is 
fed to hogs and sheep. 

This association is moderately well suited or poorly 
suited to cultivated crops. Some areas are too steep for 
cultivation. The main management needs are measures 
that control erosion and maintain tilth and fertility. Most 
areas are not suitable for terracing because the slopes 
are too steep and are short and complex. Returning crop 
residue to the soil or regularly adding other organic 
material helps-to control erosion, improves fertility, and 
increases the rate of water infiltration. Tile drains are 
needed in some drainageways. In some areas gullies 
and drainageways should be reshaped and seeded. 
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3. Fayette-Nordness-Rock outcrop association 


Rock outcrop and moderately sloping to very steep, well 
drained soils formed in loess or in loamy surficial 
sediments and the underlying residuum of limestone; on 
uplands 


This association mainly consists of moderately sloping 
and strongly sloping soils on convex ridgetops and 
strongly sloping to very steep soils on convex side 
slopes. The landscape is characterized by narrow, 
meandering valleys bordered by very steep, irregular side 
slopes where limestone bedrock crops out (fig. 8). The 
limestone forms steep bluffs that rise abruptly 100 to 
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200 feet above the surrounding area. The bluffs along 
the Mississippi River rise nearly 400 feet above the river. 
Some of the bluffs are between bottom land and the 
highest upland ridges. 

This association makes up about 62 percent of the 
county. It is about 50 percent Fayette soils, 18 percent 
Nordness soils, 17 percent Rock outcrop, and 15 
percent minor soils. 

The Fayette soils formed in loess. They are 
moderately sloping and strongly sloping on ridgetops and 
strongly sloping to very steep on side slopes. The 
shallow, strongly sloping to steep Nordness soils are on 
convex side slopes below the Fayette soils. They formed 


Figure 6 一 4 scenic area of the Fayette-Nordness-Rock outcrop association near the Mississippi River. 
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in loamy or silty sediments and in the underlying 
residuum of limestone. 

Typically, the Fayette soils have a surface layer of very 
dark gray silt loam about 2 inches thick. The subsurface 
layer is grayish brown silt loam about 7 inches thick. The 
subsoil is about 39 inches thick. It is friable. The upper 
part is brown silt loam, the next part is yellowish brown 
silty clay loam, and the lower part is yellowish brown silt 
loam. The substratum to a depth of about 60 inches is 
yellowish brown silt loam mottled with strong brown and 
grayish brown. 

Typically, the Nordness soils have a surface layer of 
very dark grayish brown silt loam about 2 inches thick. 
The subsurface layer is dark grayish brown silt loam 
about 4 inches thick. The subsoil is about 10 inches 
thick. The upper part is brown, friable silt loam, and the 
lower part is dark brown, very firm clay. Limestone 
bedrock is at a depth of about 16 inches. 

The Rock outcrop is exposed limestone bedrock on 
very steep upland slopes and escarpments. In some 
areas a thin layer of silt loam or loam overlies the 
bedrock. In other areas limestone fragments cover much 
of the surface. 

Minor in this association are Dorchester, Dubuque, and 
Volney soils. The moderately deep Dubuque soils are on 
nose slopes and side slopes below the Fayette soils. 
They make up about 8 percent of the association. The 
moderately well drained Dorchester soils are in upland 
drainageways. The somewhat excessively drained 
Volney soils are on alluvial fans and the lower parts of 
narrow upland drainageways. 

This association is used mainly for hay, pasture, or 
trees. Raising dairy cows, beef cattle, or hogs is the 
major farm enterprise. In the less sloping areas, corn is 
grown in rotation with oats and hay. Most of the grain is 
fed to the livestock. The farms average about 200 acres 
in size. Most of the farmsteads are on ridgetops, but a 
few are in small valleys. 

The moderately steep to very steep soils are poorly 
suited or unsuited to cultivated crops because of the 
slope and the shallowness to limestone bedrock. The 
moderately sloping and strongly sloping soils are 
moderately well suited to row crops. The main 
management needs are measures that control erosion 
and maintain tilth and fertility. Contour farming, terraces, 
stripcropping, and a conservation tillage system that 
leaves crop residue on the surface help to control 
erosion. 

This is a scenic association. Only a few winding roads 
cross the valleys, and limestone bedrock crops out in 
many of the road cuts. Woodland and pasture border the 
bluffs in most of the uplands. Scattered trees grow in the 
drainageways and along fences. Trees also grow in 
many irregularly shaped timbered areas and in patches 
of the native oak-hickory forest. Some of the timbered 
areas range from 40 to 800 acres in size. 
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4. Dorchester-Bertrand-Wapsie association 


Nearly level to gently sloping, moderately well drained 
and well drained soils formed in silty, loamy, and sandy 
alluvial sediments on bottom land and stream benches 


This association consists of nearly level and gently 
sloping soils on bottom land and stream benches along 
the Turkey, Volga, and Mississippi Rivers and their 
tributaries and moderately steep soils in a few areas on 
terrace escarpments. The soils on bottom land are 
subject to flooding. In some areas those on the stream 
benches receive runoff from the adjacent hillsides. 

This association makes up about 5 percent of the 
county. It is about 35 percent Dorchester soils, 25 
percent Bertrand soils, 20 percent Wapsie soils, and 20 
percent minor soils (fig. 9). 

The moderately well drained Dorchester soils are on 
bottom land and are subject to flooding. The well drained 
Bertrand and Wapsie soils are on stream benches. 

Typically, the Dorchester soils have a surface layer of 
dark grayish brown silt loam about 8 inches thick. The 
substratum is dark grayish brown, grayish brown, and 
brown, stratified silt loam about 23 inches thick. Below 
this to a depth of about 60 inches is a buried surface 
layer of black and very dark brown silt loam. 

Typically, the Bertrand soils have a surtace layer of 
dark grayish brown silt loam about 8 inches thick. The 
subsurface layer is brown and yellowish brown silt loam 
about 9 inches thick. The subsoil is yellowish brown, 
friable silt loam about 35 inches thick. The substratum to 
a depth of about 60 inches is yellowish brown, stratified 
silt loam and loamy sand. 

Typically, the Wapsie soils have a surface layer of very 
dark grayish brown loam about 8 inches thick. The 
subsoil is about 30 inches thick. The upper part is brown, 
friable loam; the next part is yellowish brown, friable 
loam; and the lower part is brown, very friable sandy 
loam and gravelly loamy sand. The substratum to a 
depth of about 60 inches is brown gravelly sand. 

Minor in this association are Caneek, Richwood, 
Rowley, Saude, and Spillville soils. The well drained 
Saude and Richwood soils are on stream benches. The 
somewhat poorly drained Rowley soils are at the slightly 
lower elevations on stream benches. The moderately 
well drained Spillville soils are at the slightly higher 
elevations on bottom land. They have thick, dark upper 
layers. The somewhat poorly drained and poorly drained 
Caneek soils are on bottom land near streams. 

Corn is grown year after year on most of the bottom 
land. It generally is grown in rotation with oats and hay 
on the stream benches. Much of the grain is fed to beef 
cattle, dairy cows, and hogs. The number of farms is 
fewer than on other associations, and the size ranges 
from 200 to 280 acres. Most of the farmsteads are on 
the stream benches, but a few are on bottom land. 
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Figure 9.—Typical pattern of soils and parent material in the Dorchester-Bertrand-Wapsie association. 


This association is well suited to poorly suited to 
cultivated crops. The main management needs are 
measures that control flooding on the bottom land and 
maintain tilth and fertility on the benches. The flooding 
generally occurs during thaws early in the spring or after 
heavy rains, prior to the growing season. The Wapsie 
and Saude soils generally are droughty in years of 
average or below average rainfall because they are 24 to 
32 inches deep over sand and gravel. 

This is a scenic association. Only a few winding roads 
cross the valleys. The farms and roads commonly form 
irregular patterns. The shape of the fields is determined 
by the boundaries of streams, old stream meanders, and 
oxbows. Some of the roads are parallel to the rivers, but 
only a few cross them. 


5. Kenyon-Clyde-Floyd association 


Nearly level to gently sloping, moderately well drained to 
Poorly drained soils formed in loamy surficial sediments 
and the underlying glacial till on uplands 


This association is characterized by long, gentle 
slopes, slightly rounded knolls, and many low gradient 


drainageways. Rounded granite stones and boulders 
formerly were commen on the surface but were removed 
before the soils were cultivated. The soils formed in 
loamy material and glacial till that are separated from 
each other by a stone line (fig. 10). 

This association makes up about 3 percent of the 
county. It is about 41 percent Kenyon soils, 29 percent 
Clyde soils, 20 percent Floyd soils, and 10 percent minor 
soils (fig. 11). 

The moderately well drained, gently sloping Kenyon 
soils are on summits and long, smooth, convex side 
slopes above the Clyde and Floyd soils. The poorly 
drained, nearly level to gently sloping Clyde soils are in 
drainageways. The somewhat poorly drained, nearly level 
to gently sloping Floyd soils generally are on foot slopes 
at intermediate elevations between the Kenyon and 
Clyde soils. 

In a typical area of the Kenyon soils, the surface soil is 
very dark brown loam about 11 inches thick. The subsoil 
is loam about 39 inches thick. The upper part is brown 
and friable, the next part is yellowish brown and friable, 
and the lower part is mottled grayish brown and 
yellowish brown and is firm. The substratum to a depth 
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Figure 11.—Typical pattern of soils and parent material in the Kenyon-Clyde-Floyd association. 


of about 60 inches is mottled yellowish brown and 
grayish brown loam. 

Typically, the Clyde soils have a surface layer of black 
clay loam about 9 inches thick. The subsurface layer is 
about 14 inches of black clay loam and very dark gray 
silty clay loam. The subsoil is about 20 inches thick. The 
upper part is mottled gray and light olive brown, friable 


silty clay loam; the next part is mottled gray and strong 
brown, friable sandy loam; and the lower part is mottled 
grayish brown and yellowish brown, firm loam. The 
substratum to a depth of about 60 inches is mottled 
grayish brown and yellowish brown loam. 

Typically, the Floyd soils have a surface layer of black 
loam about 7 inches thick. The subsurface layer is black 
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loam about 8 inches thick. The subsoil is about 34 
inches thick. The upper part is mottled dark grayish 
brown, grayish brown, and yellowish brown, friable loam; 
the next part is mottled grayish brown and strong brown, 
very friable sandy loam and loamy sand; and the lower 
part is strong brown, firm loam. The substratum to a 
depth of about 60 inches is mottled strong brown and 
grayish brown loam. 

Minor in this association are Bassett, Lilah, Olin, and 
Sparta soils. The moderately well drained, gently sloping 
and moderately sloping Bassett soils are on summits and 
convex side slopes. The excessively drained Lilah and 
Sparta soils are in outwash areas above the Kenyon and 
Bassett soils. The gently sloping and moderately sloping, 
well drained Olin soils formed in moderately coarse 
textured sediments and the underlying glacial till. They 
are on ridges and side slopes. 

Farming is less diversified on this association than on 
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the other associations. The soils are used mainly for 
cultivated crops. Corn and soybeans are the major crops 
(fig. 12). Dairy cows are raised in some areas, but only 
small areas are used for hay and pasture. The farms are 
about 160 to 240 acres in size. 

This association generally is well suited to intensive 
row cropping. The main management needs are 
measures that improve drainage, control erosion, and 
maintain tilth and fertility. Water moves more rapidly 
through the loamy surficial sediments than through the 
firm loam glacial till. It accumulates along the contact 
between the two kinds of material and moves downslope 
along this contact until it emerges in a seepy area on a 
side slope or saturates the upper layers of soils on foot 
slopes or toe slopes. Although contour farming and 
terraces help to control erosion, they tend to aggravate 
the drainage problem. As a result, a combination of 
terraces and drainage tile generally is needed to reduce 


Figure 12.—Corn in a typical area of the Kenyon-Clyde-Floyd association. 


16 


the wetness and the susceptibility to erosion. Installing 
interceptor tile upslope from wet spots helps to prevent 
excessive wetness. 


6. Bassett-Backbone-Winneshiek association 


Gently sloping to strongly sloping, moderately well 
drained to somewhat excessively drained soils formed in 
loamy surficial sediments, glacial till, and residuum of 
limestone on uplands 


This association consists of gently sloping soils on 
narrow ridgetops and moderately sloping and strongly 
sloping soils on convex side slopes. Limestone bedrock 
is near the surface of the side slopes and crops out in 
some areas. Along the Maquoketa River, the slopes 
break sharply and limestone escarpments are numerous. 
Many small, irregularly shaped areas are timbered. Trees 
also grow along fences and in groves around 
farmsteads. 

This association makes up about 2 percent of the 
county. It is about 35 percent Bassett soils, 25 percent 
Backbone soils, 20 percent Winneshiek soils, and 20 
percent minor soils. 

The moderately well drained, gently sloping and 
moderately sloping Bassett soils are on the higher ridges 
and side slopes. The somewhat excessively drained 
Backbone and well drained Winneshiek soils are on 
convex ridges and side slopes below the Bassett soils. 
The Backbone soils are gently sloping to strongly 
sloping, and the Winneshiek soils are gently sloping and 
moderately sloping. 

Typically, the Bassett soils have a surface layer of 
very dark grayish brown loam about 8 inches thick. The 
subsurface layer is brown loam about 6 inches thick. The 
subsoil is about 39 inches thick. The upper part is 
yellowish brown, friable loam; the next part is yellowish 
brown, firm loam mottled with grayish brown and brown; 
and the lower part is mottled yellowish brown and 
grayish brown, firm loam. The substratum to a depth of 


about 60 inches is mottled yellowish brown and grayish 
brown, firm loam. 

Typically, the Backbone soils have a surface layer of 
very dark grayish brown fine sandy loam about 8 inches 
thick. The subsoil is about 19 inches thick. The upper 
part is brown, very friable fine sandy loam; the next part 
is brown and dark yellowish brown, friable fine sandy 
loam and sandy loam; and the lower part is strong 
brown, very firm clay. Hard, fractured limestone bedrock 
is at a depth of about 27 inches. 

Typically, the Winneshiek soils have a surface layer of 
very dark grayish brown loam about 8 inches thick. The 
subsoil is about 19 inches thick. The upper part is brown, 
friable loam; the next part is dark yellowish brown, friable 
clay loam; and the lower part is yellowish brown, very 
firm clay. Hard, fractured limestone bedrock is at a depth 
of about 27 inches. 

Minor in this association are Chelsea, Lamont, 
Nordness, and Rockton soils. The excessively drained, 
coarse textured Chelsea soils and the well drained, 
moderately coarse textured Lamont soils are on ridges 
and side slopes above the Backbone and Winneshiek 
soils. The well drained, shallow Nordness soils are on 
side slopes below the Backbone and Winneshiek soils. 
The well drained, moderately deep Rockton soils are on 
ridges and side slopes below the Bassett soils. 

This association is used mainly for diversified farming. 
Corn generally is grown in rotation with oats and hay. 
Much of the grain is fed to dairy cows, beef cattle, and 
hogs. The farms are about 120 to 180 acres in size. 

This association is well suited to poorly suited to 
cultivated crops. In some areas the soils are too shallow 
or too steep for cultivation. These areas generally are 
wooded or are used for permanent pasture. The main 
management concerns are erosion, the level of fertility, 
and the limited soil depth, which restricts the root zone. 
Most areas are not suitable for terracing. A system of 
conservation tillage that leaves crop residue on the 
surface helps to control erosion. Returning crop residue 
to the soil or regularly adding other organic material 
increases the rate of water infiltration, improves fertility, 
and reduces the runoff rate. 


detailed soil map units 
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The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More information on each map unit, or soil, is given 
under “Use and management of the soils." 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and identifies the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the substratum, all the soils of a 
series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the substratum. They also can differ in slope, 
stoniness, salinity, wetness, degree of erosion, and other 
characteristics that affect their use. On the basis of such 
differences, a soil series is divided into so// phases. Most 
of the areas shown on the detailed soil maps are phases 
of soil series. The name of a soil phase commonly 
indicates a feature that affects use or management. For 
example, Fayette silt loam, 5 to 9 percent slopes, is one 
of several phases in the Fayette series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes. A so// 
complex consists of two or more soils that occur as 
areas so intricately mixed or so small that they cannot 
be shown separately on the soil maps. The pattern and 
proportion of the soils are somewhat similar in all areas. 
Clyde-Floyd complex, 1 to 4 percent slopes, is an 
example. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. These 
dissimilar soils are described in each map unit. Also, 


some of the more unusual or strongly contrasting soils 
are identified by a special symbol on the soil maps. 

This survey includes some miscellaneous areas. Such 
areas have little or no soil material and support little or 
no vegetation. Pits, limestone quarries, is an example. 
Some miscellaneous areas are large enough to be 
delineated on the soil maps. Some that are too small to 
be delineated are identified by a special symbo! on the 
soil maps. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see “Summary of tables") 
give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils. 


soil descriptions 


40—Fayette silt loam, karst, 9 to 25 percent 
slopes. This strongly sloping to steep, well drained soil 
is on convex side slopes adjoining upland drainageways. 
Areas are circular and range from 2 to 15 acres in size. 

Large sinkholes or caverns characterize the landscape 
(fig. 13). They are 15 to 50 feet deep and 30 to 100 feet 
wide. They result from the dissolving of soluble 
limestone and dolomite rocks, which are exposed in the 
drainageways. The limestone is highly fractured with 
large crevices that are many feet deep. Many of the 
sinkholes have nearly vertical walls and expose the 
underground limestone crevices and caverns. Some of 
the large sinkholes formed when the roof over the 
cavern collapsed. The limestone bedrock underlies this 
soil at a depth of about 5 to 8 feet. 

Typically, the surface layer is very dark gray silt loam 
about 3 inches thick. The subsurface layer is dark gray 
and dark grayish brown silt loam about 4 inches thick. 
The subsoil is about 33 inches thick. The upper part is 
brown, friable silty clay loam; the next part is yellowish 
brown, friable silty clay loam; and the lower part is 
yellowish brown, friable silt loam. The substratum to a 
depth of about 60 inches is yellowish brown, friable silt 
loam. 

Permeability is moderate. Available water capacity is 
high or very high. Surface runoff is rapid in cultivated 
areas. Near the sinkholes, however, water moves into 
the underlying fractured limestone bedrock at a very 
rapid rate. Tilth is fair. If cultivated, the soil tends to 
puddle or crust after heavy rainfall. The content of 
organic matter is 1 to 2 percent in the surface layer. 
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Figure 13.—An area of Fayette silt loam, karst, 9 to 25 percent slopes. 


Reaction typically is slightly acid or medium acid in the 
surface layer and strongly acid in the upper part of the 
subsoil. The subsoil generally has a high supply of 
available phosphorus and a very low supply of available 
potassium. 

Most of the areas surrounding the sinkholes support 
trees. The trees grow well, but harvesting them could be 
hazardous. 

This soil generally is unsuitable for cultivation or for 
hay and pasture. Operating farm machinery around the 
sinkholes is difficult and dangerous. The sinkholes also 
are hazardous to grazing livestock. Animal waste can 
pollute ground water supplies. 


The capability subclass is Vlle. 


41B—Sparta loamy fine sand, 2 to 5 percent 
slopes. This gently sloping, excessively drained soil is 
on convex upland slopes and on a few stream benches. 
Areas are irregularly shaped and generally are 5 to 10 
acres in size. 

Typically, the surface layer is very dark brown loamy 
fine sand about B inches thick. The subsurface layer is 
very dark brown and dark brown loamy fine sand about 
15 inches thick. The subsoil is brown, very friable loamy 
fine sand about 6 inches thick. The substratum to a 
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depth of about 60 inches is vellowish brown and light 
yellowish brown, loose sand and fine sand. In some 
areas the surface layer is very dark brown and dark 
brown, friable fine sandy loam. In other areas the surface 
soil is less than 10 inches thick. 

Permeability is rapid. Available water capacity is low. 
Surface runoff is slow. Tilth is poor because the content 
of organic matter is only 1 to 2 percent in the surface 
layer and because the soil structure breaks down easily. 
Reaction typically is slightly acid or medium acid in the 
surface soil and medium acid or strongly acid in the 
subsoil. It varies in the surface layer, however, because 
of local liming practices. The subsoil generally has a very 
low supply of available phosphorus and potassium. 

Most areas are used for cuitivated crops or for 
pasture. This soil is poorly suited to corn, small grain, 
and soybeans, mainly because it is droughty and low in 
fertility. Plants respond poorly to applications of fertilizer. 
Soil blowing and water erosion are hazards if cultivated 
crops are grown. Blowing sand grains can damage 
seedlings on this soil and on the adjacent soils. A 
system of conservation tillage that leaves crop residue 
on the surface helps to prevent excessive soil loss. The 
soil is poorly suited to terracing. 

A cover of pasture plants or hay is effective in 
controlling erosion. Proper stocking rates, pasture 
rotation, and timely deferment of grazing, especially 
during dry periods, help to keep the pasture and the soil 
in good condition. 

Only a few areas are used as woodland. This soil is 
moderately well suited to trees. Seedling mortality is 
severe. As a result, seedlings should be planted at close 
intervals. Thinning the stand helps to provide adequate 
growing space for the surviving trees. Supplemental 
water may be needed because the soil is droughty. 
Competing vegetation can be controlled by careful site 
preparation or by spraying, cutting, or girdling. 

The capability subclass is IVs. 


41C—Sparta loamy fine sand, 5 to 12 percent 
slopes. This moderately sloping and strongly sloping, 
excessively drained soil is on convex slopes in the 
uplands. Areas are irregularly shaped and generally are 5 
to 10 acres in size. 

Typically, the surface layer is very dark brown loamy 
fine sand about 8 inches thick. The subsurface layer is 
very dark brown loamy fine sand about 5 inches thick. 
The subsoil is dark brown and brown, very friable loamy 
fine sand about 14 inches thick. The substratum to a 
depth of about 60 inches is yellowish brown, loose sand 
and fine sand. In some areas the surface layer is dark 
brown and very dark brown, friable fine sandy loam. In 
other areas the surface soil is less than 10 inches thick. 

Permeability is rapid. Available water capacity is low. 
Surface runoff is medium. Tilth is poor because the 
content of organic matter is only 1 to 2 percent in the 
surface layer and because the soil structure breaks 
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down easily. Reaction typically is slightly acid or medium 
acid in the surface soil and medium acid or strongly acid 
in the subsoil. It varies in the surface layer, however, 
because of local liming practices. The subsoil generally 
has a very low supply of available phosphorus and 
potassium. 

Most areas are used for cultivated crops or for 
pasture. This soil generally is unsuitable for cultivation, 
however, mainly because it is droughty, low in fertility, 
and highly susceptible to water erosion. Also, soil 
blowing is a hazard. Blowing sand grains can damage 
seedlings on this soil and on the adjacent soils. 

A cover of pasture plants or hay is effective in 
controlling erosion. Proper stocking rates, pasture 
rotation, and timely deferment of grazing, especially 
during dry periods, help to keep the pasture and the soil 
in good condition. 

Only a few areas are used as woodland. This soil is 
moderately well suited to trees. Seedling mortality is 
severe. As a result, seedlings should be planted at close 
intervals. Thinning the stand helps to provide adequate 
growing space for the surviving trees. Competing 
vegetation can be controlled by careful site preparation 
or by spraying or cutting. Measures that control erosion 
are needed until the trees are large enough to provide a 
protective cover. 

The capability subclass is Vls. 


63B—Chelsea loamy fine sand, 2 to 5 percent 
slopes. This gently sloping, excessively drained soil is 
on convex slopes in the uplands and on a few stream 
terraces. Areas are irregularly shaped and generally are 
5 to 10 acres in size. 

Typically, the surface layer is very dark grayish brown 
loamy fine sand about 5 inches thick. The subsurface 
layer is about 36 inches of dark grayish brown, brown, 
and yellowish brown loamy fine sand and sand. The 
subsoil is about 22 inches thick. It is yellowish brown, 
loose fine sand that has many bands of dark brown 
sandy loam. In some areas the surface layer is dark 
brown fine sandy loam. 

Permeability is rapid. Available water capacity is low. 
Surface runoff is medium. Tilth is poor because the 
content of organic matter is only 0.5 to 1.0 percent in the 
surface layer and because the soil structure breaks 
down easily. Reaction typically is neutral or slightly acid 
in the surface layer and ranges from strongly acid to 
neutral in the subsurface layer. The subsoil generally has 
a very low supply of available phosphorus and 
potassium. 

Most areas are used for permanent pasture. This soil 
is poorly suited to corn, soybeans, small grain, hay, and 
pasture, mainly because it is droughty and low in fertility. 
Also, water erosion and soil blowing are hazards if 
cultivated crops are grown. Blowing sand grains can 
damage seedlings on this soil and on the adjacent soils. 
A system of conservation tillage that leaves crop residue 
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on the surface helps to prevent excessive soil loss. The 
soil is poorly suited to terracing. À cover of pasture 
plants or hay is effective in controlling erosion. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing, especially during dry periods, help to keep the 
pasture and the soil in fairly good condition. 

A few areas support native hardwoods. This soil is 
moderately well suited to trees. Seedling mortality is 
moderate. As a result, seedlings should be planted at 
close intervals. Thinning the stand helps to provide 
adequate growing space for the surviving trees. 
Competing vegetation can be controlled by careful site 
preparation or by spraying or cutting. 

The capability subclass is IVs. 


63C—Chelsea loamy fine sand, 5 to 14 percent 
slopes. This moderately sloping and strongly sloping, 
excessively drained soil is on convex slopes in the 
uplands. Areas are irregularly shaped and are 5 to 10 
acres in size. 

Typically, the surface layer is very dark grayish brown 
loamy fine sand about 4 inches thick. The subsurface 
layer is about 36 inches of dark grayish brown, brown, 
and yellowish brown, loose loamy fine sand and fine 
sand. The subsoil is about 20 inches thick. it is yellowish 
brown, loose fine sand that has many bands of dark 
brown sandy loam. Їп some areas the surface layer is 
dark brown fine sandy loam. 

Permeability is rapid. Available water capacity is low. 
Surface runoff is rapid. Tilth is poor because the content 
of organic matter is only 0.5 to 1.0 percent in the surface 
layer and because the soil structure breaks down easily. 
Reaction ranges from medium acid to neutral in the 
surface layer and from strongly acid to neutral in the 
subsurface layer. The subsoil generally has a very low 
supply of available phosphorus and potassium. 

Most areas are used for pasture. This soil generally is 
unsuitable for cultivated crops, mainly because it is 
droughty, low in fertility, and highly susceptible to water 
erosion. Also, soil blowing is a hazard. Blowing sand 
grains can damage seedlings on this soil and on the 
adjacent soils. A cover of pasture plants or hay is 
effective in controlling erosion. Proper stocking rates, 
pasture rotation, and timely deferment of grazing, 
especially during dry periods, help to keep the pasture 
and the soil in fairly good condition. 

A few areas support native hardwoods. This soil is 
moderately well suited to trees. The pastured areas can 
be converted to woodland. Seedling mortality is 
moderate. As a result, seedlings should be planted at 
close intervals. Thinning the stand helps to provide 
adequate growing space for the surviving trees. 
Competing vegetation can be controlled by careful site 
preparation or by spraying or cutting. 

The capability subclass is VIs. 


Soil survey 


63E—Chelsea loamy fine sand, 14 to 25 percent 
slopes. This moderately steep and steep, excessively 
drained soil is on convex slopes in the uplands and on 
escarpments of stream benches. Areas are irregularly 
shaped and generally are 5 to 10 acres in size. 

Typically, the surface layer is very dark grayish brown 
loamy fine sand about 3 inches thick. The subsurface 
layer is about 30 inches of dark grayish brown, brown, 
and yellowish brown loamy fine sand and fine sand. The 
subsoil is about 27 inches thick. It is yellowish brown, 
loose fine sand that has many bands of dark brown 
sandy loam. In some areas the surface layer is brown 
loamy fine sand. 

Included with this soil in mapping are small areas of 
soils that are underlain by coarse sand and gravel. 
These soils are on escarpments. They make up less 
than 5 percent of the unit. 

Permeability is rapid. Available water capacity is low. 
Surface runoff is rapid. Tilth is poor because the content 
of organic matter is only 0.5 to 1.0 percent in the surface 
layer and because the soil structure breaks down easily. 
Reaction ranges from medium acid to neutral in the 
surface layer and from strongly acid to neutral in the 
subsurface layer. The subsoil generally has a very low 
supply of available phosphorus and potassium. 

Most areas support native hardwoods. А few are 
pastured. This soil is not suited to cultivated crops and is 
poorly suited to hay and pasture, mainly because it is 
droughty, low in fertility, and moderately steep and steep. 
Also, it is subject to soil blowing. As a result, a 
permanent plant cover is needed. A cover of pasture 
plants or hay is effective in controlling erosion. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing, especially during dry periods, help to keep the 
pasture and the soil in fairly good condition. Renovating 
pastures is difficult because slopes are too steep for the 
use of ordinary farm machinery. 

This soil is moderately well suited to trees. The 
pastured areas can be converted to woodland. The 
equipment limitation is severe, and seedling mortality 
and the hazard of erosion are moderate. Seedlings 
should be planted at close intervals because the survival 
rate is limited. Thinning the stand helps to provide 
adequate growing space for the surviving trees. 
Measures that control erosion are needed until the trees 
are large enough to provide a protective cover. 
Competing vegetation can be controlled by careful site 
preparation or by spraying or cutting. 

The capability subclass is Vlis. 


65D2—Lindley loam, 9 to 14 percent slopes, 
moderately eroded. This strongly sloping, moderately 
well drained soil is on convex nose slopes and side 
slopes in the uplands. Areas are irregularly shaped and 
are 5 to 10 acres in size. 

Typically, the surface layer is mixed dark grayish 
brown and brown loam about 6 inches thick. The subsoil 
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is about 28 inches thick. It is yellowish brown. The upper 
part is friable loam, the next part is friable clay loam, and 
the lower part is firm clay loam mottled with grayish 
brown and gray. The substratum to a depth of about 60 
inches is strong brown, firm clay loam mottled with gray. 
In some areas the surface layer is brown and yellowish 
brown loam. 

Permeability is moderately slow. Available water 
capacity is moderate or high. Surface runoff is rapid. 
Tilth is fair. If cultivated, the soil tends to puddle or crust 
after heavy rainfall. The content of organic matter is less 
than 0.5 percent in the surface layer. This layer typically 
is medium acid or strongly acid. The subsoil is strongly 
acid or very strongly acid. It generally has a medium 
supply of available phosphorus and a very low supply of 
available potassium. 

Most areas are used for permanent pasture or 
cultivated crops. This soil is poorly suited to corn and 
soybeans. If cultivated crops are grown, erosion is a 
severe hazard. A system of conservation tillage that 
leaves crop residue on the surface and grassed 
waterways help to prevent excessive soil loss. Growing 
the row crops in rotation with oats, hay, and pasture also 
is helpful. The soil is not suitable for terracing. It is low in 
fertility and has a highly dense subsoil. Revegetating is 
difficult if the subsoil is exposed. Returning crop residue 
to the soil or regularly adding other organic material 
improves fertility, helps to prevent surface crusting, and 
increases the rate of water infiltration. 

A cover of pasture plants or hay is effective in 
controlling erosion. Overgrazing or grazing when the soil 
is too wet, however, causes surface compaction and 
increases the runoff rate. Proper stocking rates, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture and the soil 
in good condition. 

A few areas are wooded. This soil is moderately well 
suited to trees. Laying out logging trails or roads on the 
contour or nearly on the contour helps to control 
erosion. Seedling mortality and plant competition are 
slight. 

The capability subclass is IVe. 


65F2—Lindiey loam, 14 to 25 percent slopes, 
moderately eroded. This moderately steep and steep, 
moderately well drained soil is on short, convex side 
Slopes and nose slopes in the uplands. Areas are 
elongated and are 5 to 10 acres in size. 

Typically, the surface layer is mixed dark grayish 
brown and brown loam about 6 inches thick. The subsoil 
is about 31 inches thick. It is yellowish brown. The upper 
part is friable loam, the next part is friable clay loam, and 
the lower part is firm clay loam mottled with grayish 
brown, strong brown, and gray. The substratum to a 
depth of about 60 inches is strong brown, firm clay loam 
mottled with gray. In some areas the surface layer is 
brown and yellowish brown loam. 
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Included with this soil in mapping are small areas of 
red clay or sand on the higher parts of the side slopes. 
Water seeps from these areas during extended wet 
periods. Included areas make up 2 to 6 percent of the 
unit. 

Permeability is moderately slow. Available water 
capacity is moderate or high. Surface runoff is rapid. 
Tilth is fair. If cultivated, the soil tends to puddle or crust 
after heavy rainfall. The puddling and crusting increase 
the runoff rate and retard plant growth. The content of 
organic matter is less than 0.5 percent in the surface 
layer. Unless limed, this layer typically is medium acid or 
strongly acid. The subsoil also is medium acid or strongly 
acid. It generally has a medium supply of available 
phosphorus and a very low supply of available 
potassium. 

Although formerly cultivated, most areas are used for 
permanent pasture. This soil generally is not suited to 
cultivated crops because further erosion is a severe 
hazard and in some areas slopes are too steep for the 
use of ordinary farm machinery. A cover of pasture 
plants or hay is effective in controlling erosion. 
Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction and increases the 
runoff rate. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and the soil in good 
condition. 

A few areas are wooded. This soil is moderately well 
suited to trees. Seedling mortality, the equipment 
limitation, and the hazard of erosion are moderate. 
Carefully selecting sites for logging trails or roads and 
laying out the trails or roads on the contour or nearly on 
the contour help to control erosion. Because of the 
slope, special logging equipment is needed. Also, 
caution is needed in operating this equipment. Seedlings 
should be planted at close intervals because the survival 
rate is limited. Thinning the stand helps to provide 
adequate growing space for the surviving trees. 

The capability subclass is Vle. 


65F3—Lindley loam, 14 to 25 percent slopes, 
severely eroded. This moderately steep and steep, 
moderately well drained soil is on short, convex side 
slopes and nose slopes in the uplands. Areas are 
elongated and are 5 to 10 acres in size. 

Typically, the surface layer is brown loam about 6 
inches thick. The subsoil is about 24 inches thick. It is 
yellowish brown. The upper part is friable loam, the next 
part is friable clay loam, and the lower part is firm clay 
loam mottled with grayish brown and gray. The 
substratum to a depth of about 60 inches is strong 
brown, firm clay loam mottled with gray. 

Included with this soil in mapping are small areas of 
red clay or sand on the higher parts of the side slopes. 
Water seeps from these areas during extended wet 


22 


periods. Included areas make up 2 to 5 percent of the 
unit. 

Permeability is moderately slow. Available water 
capacity is moderate or high. Surface runoff is very rapid. 
Tilth is poor. If cultivated, the soil tends to puddle and 
crust after heavy rainfall. The puddling and crusting 
increase the runoff rate and retard plant growth. The 
content of organic matter is less than 0.5 percent in the 
surface layer. This layer typically is strongly acid if it has 
been limed within the last 5 years. The subsoil typically 
is strongly acid or very strongly acid. lt generally has a 
medium supply of available phosphorus and a very low 
supply of available potassium. 

Although formerly cultivated, most areas are used for 
permanent pasture. This soil is not suited to row crops 
because further erosion is a severe hazard and in some 
areas slopes are too steep for the use of ordinary farm 
machinery. A cover of pasture plants or hay is effective 
in controlling erosion. Overgrazing or grazing when the 
Soil is too wet, however, causes surface compaction and 
increases the runoff rate. Proper stocking rates, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture and the soil 
in fairly good condition. Regularly adding organic material 
improves fertility, helps to prevent surface crusting, and 
increases the rate of water infiltration. 

A few areas are wooded. This soil is moderately well 
suited to trees. Seedling mortality, the equipment 
limitation, and the hazard of erosion are moderate. 
Carefully selecting sites for logging trails or roads and 
laying out the trails or roads on the contour or nearly on 
the contour help to control erosion. Because of the 
slope, special logging equipment is needed. Also, 
caution is needed in operating this equipment. Seedlings 
should be planted at close intervals because the survival 
rate is limited. Thinning the stand helps to provide 
adequate growing space for the surviving trees. 

The capability subclass is Vile. 


83B—Kenyon loam, 2 to 5 percent slopes. This 
gently sloping, moderately well drained soil is on convex 
ridges and side slopes in the uplands. Areas are 20 to 
75 acres in size and are irregularly shaped. 

Typically, the surface layer is very dark brown loam 
about 7 inches thick. The subsurface layer is very dark 
brown loam about 4 inches thick. The subsoil is loam 
about 39 inches thick. The upper part is brown and 
friable, the next part is yellowish brown and friable, and 
the lower part is mixed grayish brown and yellowish 
brown, is mottled with strong brown, and is firm. The 
substratum to a depth of about 60 inches is mixed 
yellowish brown and grayish brown loam mottled with 
strong brown. It is mildly alkaline and calcareous. 

Included with this soil in mapping are scattered small 
areas of soils that have a sandy surface layer. These 
soils make up less than 5 percent of the unit. Also 
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included are a few eroded areas on convex side slopes. 
These areas make up 2 to 5 percent of the unit. 

Permeability is moderate. Available water capacity is 
high. Surface runoff is medium in cultivated areas. Tilth 
is good. The content of organic matter is about 3 to 4 
percent in the surface layer. Reaction typically is slightly 
acid in the surface soil and medium acid or strongly acid 
in the upper part of the subsoil. The subsoil generally 
has a very low supply of available phosphorus and 
potassium. 

Most areas are cultivated. This soil is well suited to 
corn, soybeans, and small grain and to grasses and 
legumes for hay and pasture. If cultivated, however, it is 
subject to erosion. Also, wetness is a limitation. 
Measures that control erosion tend to increase the 
wetness because they retard the movement of surface 
water. More of the water soaks into the soil. As a result, 
the water table is temporarily high and hillside seepage 
occurs in some areas. A combination of terraces and tile 
drainage is probably the best method of reducing both 
the susceptibility to erosion and the wetness. If terraces 
are built, cuts should not expose the less productive 
glacial till subsoil. 

А cover of pasture plants or hay is effective in 
controlling erosion. Overgrazing or grazing when the soil 
is too wet, however, causes surface compaction, 
excessive runoff, and poor tilth. Proper stocking rates, 
pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and the soil in good condition. 

The capability subclass is Île. 


84—Clyde clay loam, 1 to 3 percent slopes. This 
very gently sloping, poorly drained soil is in upland 
drainageways. Areas commonly are long and narrow and 
are 20 acres or more in size. 

Typically, the surface layer is black clay loam about 9 
inches thick. The subsurface layer is about 14 inches of 
black and very dark gray clay loam and silty clay loam. 
The subsoil is about 20 inches thick. The upper part is 
mottled gray and light olive brown, friable silty clay loam; 
the next part is mottled gray and strong brown, friable 
sandy loam; and the lower part is mottled yellowish 
brown and grayish brown, firm loam. The substratum to a 
depth of about 60 inches is mottled grayish brown and 
yellowish brown loam that is mildly alkaline and 
calcareous. 

Included with this soil in mapping are smali areas of 
muck in depressions. Fieldwork is hindered in these 
areas, especially after heavy rains. Also, tile drainage is 
more difficult. Included areas make up 2 to 5 percent of 
the unit. | 

The Clyde soil is moderately permeable. It has a 
seasonal high water table. Available water capacity is 
high. Surface runoff is slow. Tilth is poor. The surface 
layer puddles readily if it is worked when wet and is hard 
and cloddy when dry. The content of organic matter is 
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about 7 to 11 percent in the surface layer. The surface 
soil and subsoil typically are neutral or slightly acid. The 
subsoil generally has a very low supply of available 
phosphorus and potassium. 

Most areas are cultivated. Some areas are used for 
permanent pasture. If drained, this soil is well suited to 
corn, soybeans, and small grain. It is wet because of 
seepage and runoff from soils upslope. Because of the 
hillside seepage, a drainage system that intercepts 
laterally moving water is most likely to be successful. 
Large granite boulders are common in some unimproved 
areas. They should be removed before crops are grown 
or drainage tile is installed. Returning crop residue to the 
soil or regularly adding other organic material improves 
fertility and tilth. 

Most of the areas where drainage tile has not been 
installed are used for permanent pasture. This soil is well 
suited to pasture and hay. Overgrazing or grazing during 
wet periods, however, causes surface compaction and 
excessive puddling. Proper stocking rates, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture and the soil 
in good condition. 

The capability subclass is Им. 


98—Huntsville silt loam, 0 to 2 percent slopes. This 
nearly level, well drained soil is on bottom land along 
small! streams. It is subject to rare flooding. Areas are 
irregularly shaped and range from 5 to 25 acres in size. 

Typically, the surface layer is very dark brown silt loam 
about 16 inches thick. The subsurface layer is very dark 
brown and very dark grayish brown silt loam about 13 
inches thick. The subsoil is brown, friable silt loam about 
10 inches thick. The substratum to a depth of about 60 
inches is yellowish brown silt loam. It has a few faint 
brown and strong brown mottles in the lower part. In 
some areas it is yellowish brown loam or sandy loam. 

Included with this soil in mapping are small areas that 
have received 6 to 18 inches of dark grayish brown and 
brown silt loam overwash. These areas are near the 
streams. They are lower in fertility and in content of 
organic matter than the Huntsville soil. They make up 5 
to 10 percent of the unit. 

Permeability is moderate. Available water capacity is 
very high. Surface runoff is slow in cultivated areas. Tilth 
is good. The content of organic matter is about 3 to 4 
percent in the surface layer. The surface soil and subsoil 
typically are neutral or slightly acid. The subsoil generally 
has a medium supply of available phosphorus and a very 
low supply of available potassium. 

Most areas are cultivated. A few are used for pasture. 
This soil is well suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. 
Flooding is a hazard in some areas. The need for 
measures that control floodwater varies from area to 
area because the flooding pattern of some streams was 
modified when stream channels were deepened and 
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straightened and when roads and road ditches were 
constructed. 

A cover of pasture plants or hay is effective in 
controlling soil blowing and in maintaining good tilth. 
Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction and poor tilth. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. Both 
warm-season and cool-season grasses should be 
included in the pasture rotation. 

This soil is well suited to most hardwoods. Tree seeds, 
cuttings, and seedlings survive and grow well if 
competing vegetation is controlled or removed by careful 
site preparation or by spraying or cutting. 

The capability class is |. 


109B—Backbone fine sandy loam, 2 to 5 percent 
slopes. This gently sloping, somewhat excessively 
drained soil is on convex ridges and side slopes in the 
uplands. Areas are irregularly shaped and are 5 to 10 
acres in size. 

Typically, the surface layer is very dark grayish brown 
fine sandy loam about 8 inches thick. The subsoil is 
about 19 inches thick. The upper part is brown, very 
friable fine sandy loam; the next part is brown and dark 
yellowish brown, friable fine sandy loam and sandy loam; 
and the lower part is strong brown, very firm clay. Hard, 
fractured limestone bedrock is at a depth of about 27 
inches. In some areas the surface layer is very dark 
grayish brown loamy fine sand. 

Permeability is moderately rapid in the upper part of 
the soil and moderately slow in the lower part of the 
Subsoil. Available water capacity is low. Surface runoff is 
medium. Tilth is fair. The content of organic matter is 1 
to 2 percent in the surface layer. The surface layer and 
subsoil typically are neutral or slightly acid. The subsoil 
generally has a low supply of available phosphorus and 
potassium. 

Many areas are used for cultivated crops or for 
pasture. This soil is poorly suited to cultivated crops, 
however, because it is droughty, is subject to erosion, 
and has a limited root zone. Tillage may be difficult 
because of the shallowness to limestone bedrock. 
Measures that control runoff and help to prevent 
excessive soil and moisture losses are needed. A 
system of conservation tillage that leaves crop residue 
on the surface helps to contro! soil blowing and water 
erosion. Returning crop residue to the soil or regularly 
adding other organic material improves fertility and 
increases the rate of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing, however, increases the 
susceptibility to soil blowing and water erosion. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing, especially during dry periods, help to keep the 
pasture and the soil in fairly good condition. 
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A few areas support native hardwoods. This soil is 
moderately well suited to trees. Tree seedlings and 
cuttings grow well if competing vegetation is controlled 
by careful site preparation or by spraying or cutting. 

The capability subclass is IVs. 


109C—Backbone fine sandy loam, 5 to 9 percent 
slopes. This moderately sloping, somewhat excessively 
drained soil is on convex ridges and side slopes in the 
uplands. Areas are elongated and are 5 to 10 acres in 
size. 

Typically, the surface layer is very dark grayish brown 
fine sandy loam about 8 inches thick. The subsoil is 
about 17 inches thick. The upper part is brown, very 
friable fine sandy loam; the next part is dark yellowish 
brown, friable sandy loam; and the lower part is dark 
yellowish brown, very firm clay. Hard, fractured limestone 
bedrock is at a depth of about 25 inches. 

Included with this soil in mapping are small areas of 
moderately eroded soils on the convex side slopes. 
These soils are lower in content of organic matter and 
fertility than the Backbone soil. They make up 5 to 10 
percent of the unit. 

Permeability is moderately rapid in the upper part of 
the Backbone soil and moderately slow in the lower part 
of the subsoil. Available water capacity is low. Surface 
runoff is medium. Tilth is fair. The content of organic 
matter is about 1 to 2 percent in the surface layer. This 
layer typically is neutral. The subsoil is neutral or slightly 
acid. It generally has a low supply of available 
phosphorus and potassium. 

Most areas are pastured. A few are cultivated. This 
soil is poorly suited to cultivated crops because it is 
droughty, is subject to erosion, and has a limited root 
zone. Tillage may be difficult because of the shallowness 
to limestone bedrock. Cultivated crops should be grown 
only to reestablish meadows. Measures that control 
runoff and help to prevent excessive soil and moisture 
losses are needed. A system of conservation tillage that 
leaves crop residue on the surface helps to control soil 
blowing and water erosion. Returning crop residue to the 
soil or regularly adding other organic material improves 
fertility and increases the rate of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing, however, increases the 
susceptibility to soil blowing and water erosion. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing, especially during dry periods, help to keep the 
pasture and the soil in fairly good condition. 

A few areas support native hardwoods. This soil is 
moderately well suited to trees. Tree seedlings and 
cuttings grow well if competing vegetation is controlled 
by careful site preparation or by spraying or cutting. 

The capability subclass is IVs. 


109D—Backbone fine sandy loam, 9 to 14 percent 
slopes. This strongly sloping, somewhat excessively 
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drained soil is on convex side slopes in the uplands. 
Areas are elongated and are 5 to 10 acres in size. 

Typically, the surface layer is very dark gray fine sandy 
loam about 7 inches thick. The subsurface layer is dark 
grayish brown, very friable fine sandy loam about 3 
inches thick. The subsoil is about 13 inches thick. The 
upper part is brown, very friable fine sandy loam; the 
next part is dark yellowish brown, friable sandy loam; 
and the lower part is dark yellowish brown and yellowish 
brown, very firm clay. Hard, fractured limestone bedrock 
is at a depth of about 23 inches. 

Permeability is moderately rapid in the upper part of 
the soil and moderately slow in the lower part of the 
subsoil. Available water capacity is low. Surface runoff is 
rapid. Tilth is poor. The content of organic matter is 
about 1 to 2 percent in the surface layer. Reaction 
typically is neutral in the surface layer and neutral or 
slightly acid in the subsurface layer and subsoil. The 
subsoil generally has a low supply of available 
phosphorus and potassium. 

Most areas are used for pasture or trees. This soil 
generally is unsuitable for cultivated crops because it is 
subject to erosion and is droughty. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing, however, increases the 
susceptibility to soil blowing and water erosion. The 
number of livestock that can graze the pasture without 
damaging the plant cover is low. Proper stocking rates, 
pasture rotation, and timely deferment of grazing, 
especially during dry periods, help to keep the pasture 
and the soil in fairly good condition. 

A few areas support native hardwoods. This soil is 
moderately well suited to trees. Tree seedlings and 
cuttings grow well if competing vegetation is controlled 
by careful site preparation or by cutting. 

The capability subclass is VIs. 


110—Lamont fine sandy loam, 0 to 2 percent 
slopes. This nearly level, well drained soil is on high 
stream benches along the Mississippi River. Areas are 
about 10 to 15 acres in size and are irregularly shaped. 

Typically, the surface layer is dark grayish brown fine 
sandy loam about 7 inches thick: The subsurface layer is 
grayish brown, very friable loamy fine sand about 8 
inches thick. The subsoil is about 45 inches thick. The 
upper part is brown, very friable very fine sandy loam; 
the next part is brown, friable sandy loam; and the lower 
part is brown, very friable loamy fine sand that has 
bands of sandy loam. In some areas the surface layer is 
dark grayish brown loamy fine sand. 

Permeability is moderately rapid in the upper part of 
the soil and rapid in the lower part of the subsoil. 
Available water capacity is moderate. Surface runoff is 
slow. Tilth is fair. The content of organic matter is 0.5 to 
1.0 percent in the surface layer. Reaction typically is — 
medium acid in the surface layer and strongly acid in the 
subsurface layer and subsoil. The subsoil generally has a 
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high supply of available phosphorus and a very low 
supply of available potassium. 

Most areas are cultivated. This soil is suited to corn, 
Soybeans, and small grain and to grasses and legumes 
for hay and pasture, but it is droughty unless rainfall is 
very timely. Also, soil blowing is a hazard if cultivated 
crops are grown. À system of conservation tillage that 
leaves crop residue on the surface helps to control soil 
blowing and conserves moisture. 

A cover of pasture plants or hay also is effective in 
controlling soil blowing. Overgrazing or grazing when the 
Soil is too wet, however, causes surface compaction and 
poor tilth. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and the soil in good 
condition. 

This soil is moderately well suited to trees. Tree 
cuttings and seedlings survive and grow well if 
competing vegetation is controlled by careful site 
preparation or by spraying or cutting. 

The capability subclass is Ills. 


110B—Lamont fine sandy loam, 2 to 5 percent 
slopes. This gently sloping, well drained soil is on ridges 
and side slopes on uplands and stream benches. Areas 
are about 10 acres in size and are irregularly shaped. 

Typically, the surface layer is very dark gray fine sandy 
loam about 2 inches thick. The subsurface layer is 
grayish brown fine sandy loam about 6 inches thick. The 
subsoil is about 28 inches thick. It is yellowish brown and 
friable. The upper part is fine sandy loam, and the lower 
part is sandy loam. The substratum to a depth of about 
60 inches is yellowish brown loamy fine sand that has 
thin bands of brown and dark brown, friable sandy loam. 
In some areas the surface layer is very dark grayish 
brown sandy loam about 6 inches thick. In other areas it 
is dark grayish brown loamy fine sand. 

Included with this soil in mapping are small areas of 
the excessively drained Chelsea soils. These soils are 
more droughty than the Lamont soil and have a lower 
content of organic matter in the surface layer. They 
make up less than 10 percent of the unit. 

Permeability is moderately rapid in the subsoil of the 
Lamont soil and rapid in the coarse textured substratum. 
Available water capacity is moderate. Surface runoff is 
medium. Tilth is fair. The content of organic matter is 0.5 
to 1.0 percent in the surface layer. Reaction typically is 
medium acid in the surface layer and medium acid or 
strongly acid in the subsurface layer and the upper part 
of the subsoil. The subsoil generally has a high supply of 
available phosphorus and a very low supply of available 
potassium. 

Most areas are used for pasture or trees. This soil is 
suited to corn, soybeans, and small grain and to grasses 
and legumes for hay and pasture, but it is droughty 
unless rainfall is very timely. Also, soil blowing and water 
erosion are hazards if cultivated crops are grown. A 
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system of conservation tillage that leaves crop residue 
on the surface helps to control soil blowing and water 
erosion and conserves moisture. 

A cover of pasture plants or hay also helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

Some areas support native hardwoods. This soil is 
moderately well suited to trees. Tree seedlings and 
cuttings survive and grow well if competing vegetation is 
controlled by careful site preparation or by spraying or 
cutting. 

The capability subclass is Ше. 


110C—Lamont fine sandy loam, 5 to 9 percent 
slopes. This moderately sloping, well drained soil is on 
tidges and side slopes on uplands and stream benches. 
Areas are about 5 to 10 acres in size and are irregularly 
shaped. 

Typically, the surface layer is dark gray fine sandy 
loam about 2 inches thick. The subsurface layer is 
grayish brown fine sandy loam about 5 inches thick. The 
subsoil is about 26 inches thick. It is yellowish brown and 
friable. The upper part is fine sandy loam, and the lower 
part is sandy loam. The substratum to a depth of about 
60 inches is yellowish brown loamy fine sand that has 
thin bands of brown and dark brown, friable sandy loam. 
In some areas the surface layer is brown loamy sand. 

Included with this soil in mapping are small areas of 
the excessively drained Chelsea soils. These soils are 
more droughty than the Lamont soil and have a lower 
content of organic matter in the surface layer. They 
make up 5 to 10 percent of the unit. 

Permeability is moderately rapid in the subsoil of the 
Lamont soil and rapid in the coarse textured substratum. 
Available water capacity is moderate. Surface runoff is 
medium in cultivated areas. Tilth is fair. The content of 
organic matter is 0.5 to 1.0 percent in the surface layer. 
Reaction typically is medium acid in the surface layer 
and medium acid or strongly acid in the subsurface layer 
and the upper part of the subsoil. The subsoil generally 
has a high supply of available phosphorus and a very 
low supply of available potassium. 

Most areas are used for pasture or trees. A few are 
cultivated. This soil is suited to corn, soybeans, and 
small grain and to grasses and legumes for hay and 
pasture, but it is droughty. Also, soil blowing and water 
erosion are hazards if cultivated crops are grown. A 
system of conservation tillage that leaves crop residue 
on the surface helps to control soil blowing and water 
erosion and conserves moisture. 

A cover of pasture plants or hay also helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
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and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

Some areas support native hardwoods. This soil is 
moderately well suited to trees. Tree seedlings and 
cuttings survive and grow well if competing vegetation is 
controlled by careful site preparation or by spraying or 
cutting. 

The capability subclass is Ше. 


120B—Tama silt loam, 2 to 5 percent slopes. This 
gently sloping, well drained soil is on broad, convex 
ridges in the uplands. Areas are irregularly shaped and 
generally are 20 to 40 acres or more in size. 

Typically, the surface layer is very dark brown silt loam 
about 8 inches thick. The subsurface layer is very dark 
grayish brown silt loam about 11 inches thick. The 
subsoil is about 33 inches thick. It is friable. The upper 
part is brown silty clay loam, the next part is yellowish 
brown silty clay loam, and the lower part is yellowish 
brown silt loam. The substratum to a depth of about 60 
inches is yellowish brown silt loam mottled with grayish 
brown. In some areas the surface layer is dark brown 
and very dark grayish brown silt loam about 8 inches 
thick. 

Permeability is moderate. Available water capacity is 
high or very high. Surface runoff is medium. Tilth is good, 
but the soil tends to crust or puddle after heavy rainfall. 
The content of organic matter is about 3 to 4 percent in 
the surface layer. This layer typically is neutral or slightly 
acid. The subsoil is medium acid or strongly acid. It 
generally has a medium supply of available phosphorus 
and a very low supply of available potassium. 

Most areas are cultivated. This soil is well suited to 
corn, soybeans, and small grain and to legumes for hay 
and pasture. Erosion is a hazard, however, if cultivated 
crops are grown. A system of conservation tillage that 
leaves crop residue on the surface, grassed waterways, 
contour farming, and stripcropping help to prevent 
excessive soil loss. In most areas slopes are long 
enough and uniform enough for terracing. Returning crop 
residue to the soil or regularly adding other organic 
material improves fertility, helps to prevent surface 
crusting, and increases the rate of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction and poor tilth and 
increases the runoff rate. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture and the soil in good condition. 

The capability subclass is lle. 


120C—Tama silt loam, 5 to 9 percent slopes. This 
moderately sloping, well drained soil is on convex side 
slopes in the uplands. Areas are elongated and generally 
are 5.to 10 acres in size. 
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Typically, the surface layer is very dark brown silt loam 
about 8 inches thick. The subsurface layer is very dark 
brown silt loam about 6 inches thick. The subsoil is 
about 31 inches thick. It is friable. The upper part is 
brown and dark yellowish brown silty clay loam, the next 
part is dark yellowish brown silty clay loam, and the 
lower part is yellowish brown silt loam. The substratum 
to a depth of about 60 inches is yellowish brown silt 
loam mottled with grayish brown. 

Included with this soil in mapping are small areas of 
moderately eroded soils in similar positions on the 
landscape. These soils are lower in content of organic 
matter and fertility than the Tama soil. Also, they have a 
thinner surface layer. They make up less than 10 percent 
of the unit. 

Permeability is moderate. Available water capacity is 
high or very high. Surface runoff is medium. Tilth is good, 
but the soil tends to crust or puddle after hard rains. The 
content of organic matter is about 3 to 4 percent in the 
surface layer. This layer typically is neutral or slightly 
acid. The subsoil is strongly acid. It generally has a 
medium supply of available phosphorus and a very low 
supply of available potassium. 

Most areas are cultivated. This soil is suited to corn, 
soybeans, and small grain and to grasses and legumes 
for hay and pasture. Erosion is a hazard, however, if 
cultivated crops are grown. А system of conservation 
tillage that leaves crop residue on the surface, grassed 
waterways, contour farming, and stripcropping help to 
prevent excessive soil loss. Slopes generally are long 
enough and uniform enough for terracing. Grassed 
waterways are needed to prevent the formation of 
gullies. Returning crop residue to the soil or regularly 
adding other organic material improves fertility, helps to 
prevent surface crusting, and increases the rate of water 
infiltration. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction and poor tilth and 
increases the runoff rate. Proper stocking rates, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture and the soil 
in good condition. 

The capability subclass is Ille. 


129B—Arenzville-Chaseburg silt loams, 1 to 5 
percent slopes. These gently sloping, moderately well 
drained and well drained soils are in narrow upland 
drainageways. They are subject to flooding. Areas are 
about 100 to 200 feet wide and are long or irregularly 
shaped. They range from 25 to several hundred acres in 
size. They are about 50 percent Arenzville soil and 40 
percent Chaseburg soil. The two soils occur as areas so 
intricately mixed or so small that mapping them 
separately is not practical. 

Typically, the Arenzville soil has a surface layer of dark 
grayish brown silt loam about 7 inches thick. The 
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substratum is dark grayish brown, brown, and grayish 
brown silt loam about 21 inches thick. Below this is an 
old buried surface layer of black silt loam about 17 
inches thick. The underlying material to a depth of about 
60 inches is very dark grayish brown loam. 

Typically, the Chaseburg soil has a surface layer of 
dark grayish brown silt loam about 4 inches thick. The 
substratum to a depth of more than 60 inches is 
multicolored, friable silt loam. 

Included with these soils in mapping are small areas of 
the somewhat poorly drained Orion soils near the center 
of the drainageways. These included soils make up 
about 10 percent of the unit. 

The Arenzville and Chaseburg soils are moderately 
permeable. They: have a seasonal high water table. 
Available water capacity is high or very high. Surface 
runoff is medium. Tilth is good, but the soils tend to crust 
after heavy rainfall. The content of organic matter is 
about 0.5 to 1.0 percent in the surface layer. The soils 
typically are neutral or slightly acid throughout. The 
Arenzville soil generally has a low supply of available 
phosphorus and a very low supply of available 
potassium. The Chaseburg soil generally has a medium 
supply of available phosphorus and a very low supply of 
available potassium. 

Most areas are pastured or cultivated along with the 
surrounding upland soils. Individual areas generally are 
too small to be cropped separately. If protected from 
flooding and erosion, these soils are suited to corn, 
Soybeans, and small grain and to grasses and legumes 
for hay and pasture. They receive high velocity, 
concentrated runoff from the adjoining, more sloping 
upland soils. They can be protected from this excess 
water by diversion terraces on the adjoining upland 
slopes. In some areas they are seasonally wet because 
of seepage from the upland slopes. Installing tile in 
these areas improves the timeliness of fieldwork. 
Structures that keep gullies from forming are needed in 
some areas. 

Many small, inaccessible areas along narrow 
drainageways are used as permanent pasture. These 
Soils are suited to pasture. Overgrazing or grazing when 
the soil is too wet, however, causes surface compaction 
and poor tilth and increases the runoff rate. Proper 
stocking rates, pasture rotation, timely deferment of 
grazing, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

These soils are well suited to most trees. Because 
they receive runoff from the more sloping upland soils, 
however, they tend to remain wet for moderately long 
periods after rainfall. Tree cuttings and seedlings survive 
and grow well if competing vegetation is controlled by 
site preparation or by spraying or cutting. 

The capability subclass is lle. 


133—Colo silty clay loam, 0 to 2 percent slopes. 
This nearly level, poorly drained soil is on bottom land 
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along small streams. It is subject to flooding during 
periods of heavy rainfall. Areas are 15 to 30 acres in size 
and are irregularly shaped. 

Typically, the surface layer is very dark brown silty clay 
loam about 6 inches thick. The subsurface layer is black 
and very dark gray silty clay loam about 44 inches thick. 
The substratum to a depth of about 60 inches is dark 
gray silty clay loam mottled with olive gray. In some 
areas it is dark gray silt loam. 

Included with this soil in mapping are small areas of 
soils that have received 6 to 18 inches of dark grayish 
brown silt loam overwash. These soils are lower in 
organic matter content and fertility than the Colo soil. 
They make up less than 10 percent of the unit. 

The Colo soil is moderately permeable. It has а 
seasonal high water table. Available water capacity is 
high or very high. Surface runoff is very slow or ponded. 
Tilth is fair. The soil puddles readily when wet and is 
cloddy and hard when dry. The content of organic matter 
is about 5 to 7 percent in the surface layer. The soil 
typically is neutral or slightly acid throughout. It generally 
has a medium supply of available phosphorus and a very 
low supply of available potassium. 

Most areas are cultivated. Some are used as 
permanent pasture. If drained and protected from 
flooding, this soil is suited to corn, soybeans, and small 
grain and to grasses and legumes for hay and pasture. It 
is wet as a result of the flooding, the very slow or 
ponded runoff, and the seasonal high water table. The 
flooding damages crops in some years. Drainage tile can 
function adequately if outlets are available. Diversion 
terraces help to control floodwater. 

The frequently flooded areas are used mainly as 
pasture. Overgrazing or grazing during wet periods 
causes excessive puddling. Proper stocking rates, 
pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and the soil in good condition. 

The capability subclass is му. 


136—Ankeny fine sandy loam, 0 to 2 percent 
slopes. This nearly level, well drained soil is on low 
stream benches and foot slopes at the base of the 
uplands. It is subject to flooding. Areas are about 5 to 15 
acres in size and are irregularly shaped. 

Typically, the surface layer is very dark brown fine 
sandy loam about 8 inches thick. The subsurface layer is 
black and very dark brown fine sandy loam about 28 
inches thick. The subsoil is dark brown, very friable 
loamy fine sand about 12 inches thick. The substratum 
to a depth of about 60 inches is brown fine sand. 

Included with this soil in mapping are small areas of 
soils that have a loamy sand surface layer. These soils 
are on the stream benches. They are more droughty and 
less productive than the Ankeny soil. They make up 5 to 
8 percent of the unit. 
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Permeability is rapid in the Ankeny soil. Available 
water capacity is moderate or high. Surface runoff is 
slow. Tilth is good. The content of organic matter is 
about 2 to 3 percent in the surface layer. Reaction 
typically is neutral or slightly acid in the surface soil and 
the subsoil. The subsoil generally has a very low supply 
of available phosphorus and potassium. 

Most areas are cultivated. A few areas are used as 
permanent pasture. If it is protected from local runoff 
and receives timely rainfall during the growing season, 
this soil is suited to corn, soybeans, and small grain. It 
receives runoff from the adjoining uplands during periods 
of heavy rainfall. In some areas diversion terraces help 
to control the overflow from the higher elevations and 
the resulting siltation. Droughtiness is a limitation in 
years when rainfall is below average or is not timely. A 
System of conservation tillage that leaves crop residue 
on the surface conserves moisture. 

This soil is suited to grasses and legumes for hay and 
pasture. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction and poor tilth. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

The capability subclass is 115. 


142—Chaseburg silt loam, 0 to 2 percent slopes. 
This nearly level, moderately well drained soil is on 
narrow bottom land and alluvial fans below more sloping 
loess-covered soils in the uplands. It is subject to 
flooding. Areas are elongated and range from 10 to 40 
acres in size. | 

Typically, the surface layer is dark grayish brown silt 
loam about 6 inches thick. The substratum to a depth of 
more than 60 inches is multicolored, friable silt loam. 

This soil is moderately permeable. It has a seasonal 
high water table. Available water capacity is very high. 
Surface runoff is slow. Tilth is good, but the soil tends to 
crust after heavy rainfall. The content of organic matter 
is about 0.5 to 1.0 percent in the surface layer. The soil 
typically is neutral throughout. It generally has a medium 
supply of available phosphorus and a very low supply of 
available potassium. 

Most areas are pastured. A few are cultivated. If 
protected from flooding, this soil is well suited to corn, 
soybeans, and small grain. It receives high velocity 
floodwater during periods of heavy rainfall. The 
floodwater damages crops in some years. It can be 
controlled by levees and dikes. 

Many narrow, frequently flooded areas are used as 
permanent pasture. This soil is well suited to grasses 
and legumes for hay and pasture. Overgrazing or grazing 
during wet periods after flooding, however, causes 
surface compaction and puddling. Pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 


Soil survey 


This soil is well suited to trees, but it is subject to 
overflow from more sloping upland soils and to the 
resulting siltation. Tree cuttings and seedlings survive 
and grow well if competing vegetation is controlled by 
careful site preparation or by spraying or cutting. 

The capability subclass is llw. 


158—Dorchester silt loam, 0 to 2 percent slopes. 
This nearly level, moderately well drained soil is in 
narrow valleys on bottom land and on wide river bottom 
land between limestone bluffs. It is subject to flooding. 
Areas are irregularly shaped and range from 10 to 60 
acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 8 inches thick. The substratum is dark 
grayish brown, grayish brown, and brown, stratified silt 
loam about 23 inches thick. Below this to a depth of 60 
inches is an old buried surface layer of black and very 
dark brown silt loam. In some areas the substratum 
extends to a depth of more than 60 inches. 

Included with this soil in mapping are small areas of 
soils that are stratified with silt and sand throughout. 
These soils are on the wide bottom land. They tend to 
be droughty in years of below average rainfall. They 
make up about 10 percent of the unit. 

Permeability is moderate in the Dorchester soil. 
Available water capacity is very high. Surface runoff is 
slow. Tilth is good, but the soil tends to puddle or crust 
after heavy rainfall. The content of organic matter is 
about 0.5 to 1.0 percent in the recent stratified 
sediments. Reaction typically is mildly alkaline in these 
sediments and neutral in the buried surface layer. The 
supply of available phosphorus generally is low and the 
supply of available potassium very low. 

Most areas along the narrow valleys are pastured, but 
the broader areas along rivers are cultivated. If protected 
from flooding, this soil is well suited to corn, soybeans, 
and small grain. Diversion terraces are needed in some 
cropped areas to prevent the deposition of new 
sediments. The need for flood protection varies from 
area to area because the pattern of stream overflow was 
modified when stream channels were deepened and 
straightened and roads and road ditches were 
constructed. 

This soil is well suited to grasses and legumes for hay 
and pasture. Overgrazing or grazing when the soil is too 
wet, however, causes surface compaction and poor tilth. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

This soil is moderately well suited to most hardwoods. 
Because it is subject to flooding, it remains wet for 
moderately long periods after heavy rainfall. Seedling 
mortality is moderate. Tree cuttings and seedlings 
survive and grow well if competing vegetation is 
controlled by careful site preparation or by spraying or 
cutting. 
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The capability subclass is llw. 


162B—Downs silt loam, 2 to 5 percent slopes. This 
gently sloping, well drained soil is on narrow ridges in the 
uplands. Areas are irregularly shaped and range from 10 
to 80 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. The subsurface layer is 
dark grayish brown, friable silt loam about 4 inches thick. 
The subsoil is about 36 inches thick. It is friable. The 
upper part is brown silt loam. The next part is dark 
yellowish brown and yellowish brown silty clay loam, and 
the lower part is yellowish brown silt loam. The 
substratum to a depth of about 60 inches is yellowish 
brown silt loam mottled with strong brown and grayish 
brown. 

included with this soil in mapping are some small 
areas of Tama soils along ridges at the head of 
drainageways. These soils have a surface layer that is 
darker, thicker, and higher in content of organic matter 
than that of the Downs soil. They make up less than 10 
percent of the unit. 

Permeability is moderate in the Downs soil. Available 
water capacity is high or very high. Surface runoff is 
medium in cultivated areas. Tilth is good, but the soil 
tends to crust after heavy rainfall. The content of organic 
matter is about 2 to 3 percent in the surface layer. 
Reaction typically is slightly acid or medium acid in the 
surface soil and strongly acid in the upper part of the 
subsoil. The subsoil generally has a medium supply of 
available phosphorus and a very low supply of available 
potassium. 

Most areas are cultivated. This soil is well suited to 
corn, soybeans, and small grain and to grasses and 
legumes for hay and pasture. Erosion is a hazard, 
however, if cultivated crops are grown. A system of 
conservation tillage that leaves crop residue on the 
surface, grassed waterways, and stripcropping help to 
prevent excessive soil loss. Slopes generally are long 
enough and uniform enough for terracing and contour 
farming. Returning crop residue to the soil or regularly 
adding other organic material improves fertility, helps to 
prevent surface crusting, and increases the rate of water 
infiltration. 

À cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

This soil is well suited to trees. Tree cuttings and 
seedlings survive and grow well if competing vegetation 
is controlled by careful site preparation or by spraying or 
cutting. 

The capability subclass is lle. 
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162C—Downs silt loam, 5 to 9 percent slopes. This 
moderately sloping, well drained soil is on narrow ridges 
and long, convex side slopes in the uplands. Areas are 
irregularly shaped and range from 10 to 80 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick: The subsurface layer is 
dark grayish brown and dark brown silt loam about 8 
inches thick. The subsoil is about 36 inches thick. It is 
friable. The upper part is brown and dark yellowish 
brown silt loam, the next part is yellowish brown silty clay 
loam, and the lower part is yellowish brown silt loam. 
The substratum to a depth of about 60 inches is 
yellowish brown silt loam mottled with strong brown and 
grayish brown. 

Included with this soil in mapping are small areas, on 
the convex side slopes, where the soil is moderately 
eroded, the content of organic matter is lower, and tilth 
is poorer. Included areas make up about 6 to 10 percent 
of the unit. 

Permeability is moderate in the Downs soil. Available 
water capacity is high or very high. Surface runoff is 
medium in cultivated areas. Tilth is good, but the soil 
tends to crust after heavy rainfall. The content of organic 
matter is about 2 to 3 percent in the surface layer. 
Reaction typically is slightly acid or medium acid in the 
surface soil and strongly acid in the upper part of the 
subsoil. The subsoil generally has a medium supply of 
available phosphorus and a very low supply of available 
potassium. 

Most areas are cultivated. This soil is suited to corn, 
soybeans, and small grain and to grasses and legumes 
for hay and pasture. Erosion is a hazard, however, if 
cultivated crops are grown. A system of conservation 
tillage that leaves crop residue on the surface and 
grassed waterways help to prevent excessive soil loss. 
Slopes commonly are long enough and uniform enough 
for terracing and contour farming. Returning crop residue 
to the soil or regularly adding other organic material 
improves fertility, helps to prevent surface crusting, and 
increases the rate of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth and increases the likelihood of puddling. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

A few areas support native hardwoods. This soil is well 
suited to trees. Seedlings survive and grow well if 
competing vegetation is controlled by careful site 
preparation or by spraying or cutting. 

The capability subclass is Ше. 


162C2—Downs silt loam, 5 to 9 percent slopes, 
moderately eroded. This moderately sloping, weil 
drained soil is on narrow ridges and long, convex side 
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slopes in the uplands. Areas are irregularly shaped and 
range from 10 to more than 80 acres in size. 

Typically, the surface layer is mixed very dark grayish 
brown and brown silt loam about 8 inches thick. The 
subsoil is about 36 inches thick. It is friable. The upper 
part is dark yellowish brown silt loam, the next part is 
yellowish brown silty clay loam, and the lower part is 
yellowish brown silt loam. The substratum to a depth of 
about 60 inches is yellowish brown silt loam mottled with 
strong brown and grayish brown. In some areas the 
surface layer is brown silty clay loam. In other areas it is 
very dark brown silt loam. 

Permeability is moderate. Available water capacity is 
high or very high. Surface runoff is medium in cultivated 
areas. Tilth is fair. The soil tends to crust after heavy 
rainfall and clods and puddles if it is tilled when wet. The 
content of organic matter is about 1 to 2 percent in the 
surface layer. Reaction typically is slightly acid in the 
surface layer and strongly acid in the upper part of the 
subsoil. The subsoil generally has a medium supply of 
available phosphorus and a very low supply of available 
potassium. 

Most areas are cultivated. This soil is suited to corn, 
soybeans, and small grain and to grasses and legumes 
for hay and pasture. Further erosion is a hazard, 
however, if cultivated crops are grown. À system of 
conservation tillage that leaves crop residue on the 
surface, grassed waterways, and stripcropping help to 
prevent excessive soil loss. Slopes commonly are long 
enough and uniform enough for terracing and contour 
farming. Returning crop residue to the soil or regularly 
adding other organic material improves fertility, helps to 
prevent surface crusting, and increases the rate of water 
infiltration. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

This soil is well suited to trees. Tree cuttings and 
seedlings survive and grow well if competing vegetation 
is controlled by careful site preparation or by spraying or 
cutting. 

The capability subclass is Ше. 


162D—Downs silt loam, 9 to 14 percent slopes. 
This strongly sloping, well drained soil is on long, convex 
side slopes in the uplands. Areas are irregularly shaped 
and are 5 to 10 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. The subsurface layer is 
dark grayish brown silt loam about 8 inches thick. The 
subsoil is about 36 inches thick. It is friable. The upper 
part is brown silt loam, the next part is yellowish brown 
silty clay loam, and the lower part is yellowish brown silt 


Soil survey 


loam. The substratum to a depth of about 60 inches is 
yellowish brown silt loam mottled with grayish brown and 
strong brown. In some areas the surface layer is only 
about 5 inches thick. 

Included with this soil in mapping are small areas of 
Luana and Mottland soils near the base of the side 
slopes. Luana soils formed in 20 to 40 inches of loess 
and in the underlying residuum of limestone. Mottland 
soils formed in loess or loamy sediments 7 to 20 inches 
deep over material weathered from limestone. Included 
soils make up less than 5 percent of the unit. 

Permeability is moderate in the Downs soil. Available 
water capacity is high or very high. Surface runoff is 
medium or rapid in cultivated areas. Tilth is good, but the 
Soil tends to crust after heavy rainfall. The content of 
organic matter is about 2 to 3 percent in the surface 
layer. Reaction typically is slightly acid or medium acid in 
the surface soil and strongly acid in the upper part of the 
subsoil. The subsoil generally has a medium supply of 
available phosphorus and a very low supply of available 
potassium. 

Most areas have been cleared of trees and are 
cultivated. A few areas are pastured. This soil is suited 
to corn and soybeans grown occasionally in rotation with 
small grain and to grasses and legumes for hay and 
pasture. Erosion is a hazard, however, if cultivated crops 
are grown. A system of conservation tillage that leaves 
crop residue on the surface, grassed waterways, and 
stripcropping help to prevent excessive soil loss. Slopes 
commonly are long enough and uniform enough for 
terracing and contour farming. Returning crop residue to 
the soil or regularly adding other organic material 
improves fertility, helps to prevent surface crusting, and 
increases the rate of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

A few areas support native hardwoods. This soil is well 
suited to trees. Seedlings survive and grow well if 
competing vegetation is controlled by careful site 
preparation or by spraying or cutting. 

The capability subclass is Ille. 


162D2—Downs silt loam, 9 to 14 percent slopes, 
moderately eroded. This strongly sloping, well drained 
soil is on long, convex side slopes in the uplands. Areas 
are elongated and are 10 to 30 acres in size. 

Typically, the surface layer is mixed very dark grayish 
brown and brown silt loam about 8 inches thick. The 
subsoil is about 34 inches thick. It is friable. The upper 
part is dark yellowish brown silty clay loam, the next part 
is yellowish brown silty clay loam, and the lower part is 
yellowish brown silt loam. The substratum to a depth of 
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about 60 inches is yellowish brown silt loam mottled with 
grayish brown and strong brown. In some areas the 
surface layer is brown silty clay loam. 

Included with this soil in mapping are small areas of 
Luana and Mottland soils near the base of the side 
slopes. Luana soils formed in 20 to 40 inches of loess 
and in the underlying residuum of limestone. Mottland 
Soils formed in loess or loamy sediments 7 to 20 inches 
deep over material weathered from limestone. Included 
Soils make up less than 5 percent of the unit. 

Permeability is moderate in the Downs soil. Available 
water capacity is high or very high. Surface runoff is 
rapid. Tilth is fair. The soil tends to puddle or crust after 
heavy rainfall. The puddling and crusting increase the 
runoff rate and retard plant growth. The content of 
organic matter is about 1 to 2 percent in the surface 
layer. Reaction typically is slightly acid or medium acid in 
the surface layer and strongly acid in the upper part of 
the subsoil. The subsoil generally has a medium supply 
of available phosphorus and a very low supply of 
available potassium. 

Most areas are cultivated. This soil is suited to corn 
and soybeans grown occasionally in rotation with small 
grain and to grasses and legumes for hay and pasture. 
Further erosion is a hazard, however, if cultivated crops 
are grown. À system of conservation tillage that leaves 
crop residue on the surface, grassed waterways, and 
stripcropping help to prevent excessive soil loss. Slopes 
commonly are long enough and uniform enough for 
terracing and contour farming. Returning crop residue to 
the soil or regularly adding other organic material 
improves fertility, helps to prevent surface crusting, and 
increases the rate of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

This 60148 well suited to trees. Tree cuttings and 
seedlings survive and grow well if competing vegetation 
is controlled by careful site preparation or by spraying or 
cutting. 

The capability subclass is Ше. 


162E2—Downs silt loam, 14 to 18 percent slopes, 
moderately eroded. This moderately steep, well drained 
soil is on short, convex side slopes in the uplands. Areas 
are elongated and are 5 to 10 acres in size. 

Typically, the surface layer is mixed very dark grayish 
brown and brown silt loam about 8 inches thick. The 
subsoil is about 32 inches thick. It is yellowish brown and 
friable. The upper part is silty clay loam, and the lower 
part is silt loam. The substratum to a depth of about 60 
inches is yellowish brown silt loam mottled with grayish 
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brown and strong brown. In some areas the surface 
layer is brown silty clay loam. 

Included with this soil in mapping are some small 
areas of Mottland soils near the base of the side slopes. 
These soils formed in loess or loamy sediments 7 to 20 
inches deep over material weathered from limestone. 
They make up less than 5 percent of the unit. 

Permeability is moderate in the Downs soil. Available 
water capacity is high or very high. Surface runoff is 
rapid in cultivated areas. Tilth is fair. The soil tends to 
puddle or crust after heavy rainfall. The puddling and 
crusting increase the runoff rate and retard plant growth. 
The content of organic matter is about 1 to 2 percent in 
the surface layer. Reaction typically is slightly acid or 
medium acid in the surface layer and strongly acid in the 
upper part of the subsoil. The subsoil generally has a 
medium supply of available phosphorus and a very low 
supply of available potassium. 

Most areas are cultivated. A few are pastured. This 
soil is suited to occasional row crops grown in rotation 
with small grain and to grasses and legumes for hay and 
pasture. Further erosion is a hazard, however, if 
cultivated crops are grown. À system of conservation 
tillage that leaves crop residue on the surface, grassed 
waterways, and stripcropping help to prevent excessive 
Soil loss. Slopes generally are too short and too steep 
for terracing. In some areas, however, the soil can be 
terraced along with the less sloping soils upslope. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility, helps to prevent 
surface crusting, and increases the rate of water 
infiltration. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

This soil is moderately well suited to trees. The hazard 
of erosion and the equipment limitation are moderate. 
Carefully selecting sites for logging trails or roads and 
laying out the trails or roads on the contour or nearly on 
the contour help to control erosion. Because of the 
slope, special logging equipment is needed. Also, 
caution is needed in operating this equipment. Tree 
cuttings and seedlings survive and grow well if 
competing vegetation is controlled by careful site 
preparation or by spraying or cutting. 

The capability subclass is IVe. 


163B—Fayette silt loam, 2 to 5 percent slopes. This 
gently sloping, well drained soil is on convex, moderately 
wide ridgetops. Areas are irregularly shaped and range 
from 20 to 80 acres in size. 

Typically, the surface layer is very dark gray silt loam 
about 2 inches thick. The subsurface layer is grayish 
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brown silt loam about 7 inches thick. The subsoil is 
about 40 inches thick. It is friable. The upper part is 
brown silty clay loam, the next part is dark yellowish 
brown silty clay loam, and the lower part is yellowish 
brown silt loam. The substratum to a depth of about 60 
inches is yellowish brown silt loam mottled with grayish 
brown. 

Permeability is moderate. Available water capacity is 
high or very high. Surface runoff is medium in cultivated 
areas. Tilth is fair. The soil tends to puddle or crust after 
heavy rainfall. The puddling and crusting increase the 
runoff rate and retard plant growth. The content of 
organic matter is about 1 to 2 percent in the surface 
layer. Reaction typically is slightly acid or medium acid in 
the surface layer and strongly acid in the upper part of 
the subsoil. The subsoil generally has a high supply of 
available phosphorus and a very low supply of available 
potassium. 

Most areas are cultivated. This soil is well suited to 
corn, soybeans, and small grain and to grasses and 
legumes for hay and pasture. Erosion is a hazard, 
however, if cultivated crops are grown. A system of 
conservation tillage that leaves crop residue on the 
surface, grassed waterways, and stripcropping help to 
prevent excessive soil loss. Slopes commonly are long 
enough and uniform enough for terracing and contour 
farming. Returning crop residue to the soil or regularly 
adding other organic material improves fertility, helps to 
prevent surface crusting, and increases the rate of water 
infiltration. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

This soil is well suited to trees. Tree cuttings and 
seedlings survive and grow well if competing vegetation 
is controlled by careful site preparation or by spraying or 
cutting. 

The capability subclass is lle. 


163C—Fayette silt loam, 5 to 9 percent slopes. This 
moderately sloping, well drained soil is on narrow ridges 
and long, convex side slopes. Areas are irregularly 
shaped and range from 10 to 50 acres in size. 

Typically, the surface layer is very dark gray silt loam 
about 2 inches thick. The subsurface layer is grayish 
brown, friable silt loam about 7 inches thick. The subsoil 
is about 39 inches thick. It is friable. The upper part is 
brown silt loam, the next part is yellowish brown silty clay 
loam, and the lower part is yellowish brown silt loam. 
The substratum to a depth of about 60 inches is 
yellowish brown, friable silt loam mottled with grayish 
brown and strong brown. In some areas the surface 
layer is dark grayish brown silt loam about 7 inches thick. 


Soil survey 


Included with this soil in mapping are small areas, on 
the convex side slopes, where the soil is moderately 
eroded, the content of organic matter is lower, and tilth 
is poorer. Included areas make up less than 5 percent of 
the unit. 

Permeability is moderate in the Fayette soil. Available 
water capacity is high or very high. Surface runoff is 
medium in cultivated areas. Tilth is fair. The soil tends to 
crust after heavy rainfall. The content of organic matter 
is about 1 to 2 percent in the surface layer. Reaction 
typically is slightly acid or medium acid in the surface 
layer and very strongly acid in the upper part of the 
subsoil. The subsoil generally has a high supply of 
available phosphorus and a very low supply of available 
potassium. 

Most areas are cultivated. This soil is suited to corn, 
soybeans, and small grain and to grasses and legumes 
for hay and pasture. Erosion is a hazard, however, if 
cultivated crops are grown. A system of conservation 
tillage that leaves crop residue on the surface, grassed 
waterways, and stripcropping help to prevent excessive 
soil loss. Slopes commonly are long enough and uniform 
enough for terracing and contour farming. Returning crop 
residue to the soil or regularly adding other organic 
material improves fertility, helps to prevent surface 
crusting, and increases the rate of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

Many areas support native hardwoods. This soil is well 
suited to trees. Seedlings survive and grow well if 
competing vegetation is controlled by careful site 
preparation or by spraying or cutting. 

The capability subclass is Ше. 


163C2— Fayette silt loam, 5 to 9 percent slopes, 
moderately eroded. This moderately sloping, well 
drained soil is on narrow ridges and long, convex side 
slopes. Areas are irregularly shaped and range from 20 
to 80 acres or more in size. 

Typically, the surface layer is mixed dark grayish 
brown and brown silt loam about 8 inches thick. Plowing 
has mixed the upper part of the subsoil with the surface 
layer. The subsoil is about 35 inches thick. It is friable. 
The upper part is dark yellowish brown silty clay loam, 
the next part is yellowish brown silty clay loam, and the 
lower part is yellowish brown silt loam. The substratum 
to a depth of about 60 inches is yellowish brown silt 
loam mottled with grayish brown. In some areas the 
surface layer is brown silty clay loam. 

Permeability is moderate. Available water capacity is 
high or very high. Surface runoff is medium or rapid in 
cultivated areas. Tilth is fair. The soil can be easily tilled 
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but tends to crust or puddie after heavy rainfall. The 
puddling and crusting increase the runoff rate and retard 
plant growth. The content of organic matter is about 0.5 
to 1.0 percent in the surface layer. Reaction typically is 
slightly acid or medium acid in the surface layer and 
strongly acid in the upper part of the subsoil. The subsoil 
generally has a high supply of available phosphorus and 
a very low supply of available potassium. 

Most areas are cultivated. This soil is suited to corn, 
soybeans, and small grain and to grasses and legumes 
for hay and pasture. Further erosion is a hazard, 
however, if cultivated crops are grown. A system of 
conservation tillage that leaves crop residue on the 
surface, grassed waterways, and stripcropping help to 
prevent excessive soil loss. Slopes commonly are long 
enough and uniform enough for terracing and contour 
farming. Returning crop residue to the soil or regularly 
adding other organic material improves fertility, helps to 
prevent surface crusting, and increases the rate of water 
infiltration. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

This soil is well suited to trees. Tree cuttings and 
seedlings survive and grow well if competing vegetation 
is controlled by careful site preparation or by spraying or 
cutting. 

The capability subclass is Пе. 


163D—Fayette silt loam, 9 to 14 percent slopes. 
This strongly sloping, well drained soil is on long, convex 
side slopes. Areas are elongated and range from 10 to 
20 acres in size. 

Typically, the surface layer is very dark gray silt loam 
about 3 inches thick. The subsurface layer is dark gray 
and dark grayish brown silt loam about 8 inches thick. 
The subsoil is about 36 inches thick. It is friable. The 
upper part is brown silty clay loam, the next part is 
yellowish brown silty clay loam, and the lower part is 
yellowish brown silt loam. The substratum to a depth of 
about 60 inches is yellowish brown, friable silt loam 
mottled with grayish brown. In some areas the surface 


layer is dark grayish brown silt loam about 7 inches thick. 


Included with this soil in mapping are small areas of 
Lindley soils on the lower part of the side slopes. These 
soils contain more sand than the Fayette soil. They 
make up less than 5 percent of the unit. 

Permeability is moderate in the Fayette soil. Available 
water capacity is high or very high. Surface runoff is 
rapid in cultivated areas. Tilth is fair. If cultivated, the soil 
tends to puddle or crust after heavy rainfall. The content 
of organic matter is about 1 to 2 percent in the surface 
layer. Reaction typically is slightly acid or medium acid in 
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the surface layer and strongly acid in the upper part of 
the subsoil. The subsoil generally has a high supply of 
available phosphorus and a very low supply of available 
potassium. 

Most areas are wooded or are used as permanent 
pasture. A few have been cleared of trees and are 
cultivated. This soil is suited to corn and soybeans grown 
in rotation with small grain and to grasses and legumes 
for hay and pasture. Erosion is a hazard, however, if 
cultivated crops are grown. À system of conservation 
Шіде that leaves crop residue on the surface, grassed 
waterways, and stripcropping help to prevent excessive 
soil loss. Slopes commonly are long enough and uniform 
enough for terracing and contour farming. Returning crop 
residue to the soil or regularly adding other organic 
material improves fertility, helps to prevent surface 
crusting, and increases the rate of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

Many areas support native hardwoods. This soil is well 
suited to trees. Seedlings survive and grow well if 
competing vegetation is controlled by careful site 
preparation or by spraying or cutting. 

The capability subclass is llle. 


163D2—Fayette silt loam, 9 to 14 percent slopes, 
moderately eroded. This strongly sloping, well drained 
Soil is on narrow ridges and long, convex side slopes. 
Areas are elongated and range from 10 to 40 acres in 
size. 

Typically, the surface layer is mixed dark grayish 
brown and brown silt loam about 8 inches thick. Plowing 
has mixed the upper part of the subsoil with the surface 
layer. The subsoil is about 35 inches thick. It is friable. 
The upper part is dark yellowish brown silty clay loam, 
the next part is yellowish brown silty clay loam, and the 
lower part is yellowish brown silt loam. The substratum 
to a depth of about 60 inches is yellowish brown silt 
loam mottled with grayish brown. 

Included with this soil in mapping are small areas of 
Dubuque soils and severely eroded Fayette soils. These 
soils are on the convex side slopes. Dubuque soils are 
20 to 30 inches deep over limestone. The severely 
eroded Fayette soils have a lower content of organic 
matter than this Fayette soil. Also, tilth is poorer. 
Included soils make up less than 10 percent of the unit. 

Permeability is moderate in the Fayette soil. Available 
water capacity is high or very high. Surface runoff is 
rapid. Tilth is fair. The soil can be easily tilled but tends 
to puddle or crust after heavy rainfall. The puddling and 
crusting increase the runoff rate and retard plant growth. 
The content of organic matter is about 0.5 to 1.0 percent 
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in the surface layer. Reaction typically is slightly acid or 
medium acid in the surface layer and strongly acid in the 
upper part of the subsoil. The subsoil generally has a 
high supply of available phosphorus and a very low 
supply of available potassium. 

Most areas are cultivated. A few are pastured. This 
soil is suited to occasional row crops grown in rotation 
with small grain and to grasses and legumes for hay and 
pasture. Further erosion is a hazard, however, if 
cultivated crops are grown. A system of conservation 
tillage that leaves crop residue on the surface, contour 
stripcropping, and grassed waterways help to prevent 
excessive soil loss (fig. 14). Slopes commonly are long 
enough and uniform enough for terracing and contour 
farming. Returning crop residue to the soil or regularly 
adding other organic material improves fertility, helps to 
prevent surface crusting, and increases the rate of water 
infiltration. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 


Soil survey 


wet periods help to keep the pasture and the soil in 
good condition. 

This soil is well suited to trees. Seedlings survive and 
grow well if competing vegetation is controlled by careful 
site preparation or by. spraying or cutting. 

The capability subclass is Ше. 


163D3—Fayette silty clay loam, 9 to 14 percent 
slopes, severely eraded. This strongly sloping, well 
drained soil is on short, convex side slopes. Areas are 
elongated and range from 10 to 20 acres in size. 

Typically, the surface layer is brown silty clay loam 
about 8 inches thick. The subsoil is about 32 inches 
thick. It is yellowish brown and friable. The upper part is 
silty clay loam, and the lower part is silt loam. The 
substratum to a depth of about 60 inches is yellowish 
brown silt loam mottled with grayish brown. In some 
areas the surface layer is dark grayish brown and brown 
silt loam. 

Permeability is moderate. Available water capacity is 
high. Surface runoff is rapid. Tilth is poor. The soil is 
cloddy after it has been worked when wet and tends to 
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Figure 14.—Contour stripcropping and grassed waterways on Fayette silt loam, 9 to 14 percent slopes, moderately eroded. 


Clayton County, lowa 


puddle during periods of heavy rainfall. The puddling 
increases the runoff rate and retards plant growth. The 
content of organic matter is less than 0.5 percent in the 
surface layer. Reaction typically is medium acid in the 
surface layer and strongly acid in the upper part of the 
subsoil. The subsoil generally has a high supply of 
available phosphorus and a very low supply of available 
potassium. 

Most areas are cultivated. This soil is suited to 
occasional row crops grown in rotation with small grain 
and.to grasses and legumes for hay and pasture. It is 
best suited to hay and pasture. If cultivated crops are 
grown, further erosion is a hazard. A system of 
conservation tillage that leaves crop residue on the 
surface, grassed waterways, and stripcropping help to 
prevent excessive soil loss. In a few areas slopes are 
long enough and uniform enough for terracing and 
contour farming. Returning crop residue to the soil or 
regularly adding other organic material improves fertility, 
helps to prevent surface crusting, and increases the rate 
of water infiltration. More nitrogen generally is needed on 
this soil than on less eroded Fayette soils. Also, more 
intensive management is needed to maintain productivity 
and improve tilth. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction and excessive 
runoff. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and the soil in good 
condition. 

This soil is well suited to trees. Seedlings survive and 
grow well if competing vegetation is controlled by careful 
site preparation or by spraying or cutting. 

The capability subclass is IVe. 


163E—Fayette silt loam, 14 to 18 percent slopes. 
This moderately steep, well drained soil is on long, 
convex side slopes. Areas are elongated and range from 
10 to 20 acres in size. 

Typically, the surface layer is very dark gray silt loam 
about 3 inches thick. The subsurface layer is dark gray 
and dark grayish brown silt loam about 8 inches thick. 
The subsoil is about 36 inches thick. It is friable. The 
upper part is brown silty clay loam, the next part is 
yellowish brown silty clay loam, and the lower part is 
yellowish brown silt loam. The substratum to a depth of 
about 60 inches is yellowish brown silt loam mottled with 
grayish brown. In some areas the surface layer is dark 
grayish brown silt loam about 7 inches thick. 

Included with this soil in mapping are small areas of 
red clay and small areas of Lindley soils. These included 
areas are on the lower part of the side slopes. They 
make up less than 5 percent of the unit. 

Permeability is moderate in the Fayette soil. Available 
water capacity is high or very high. Surface runoff is 
rapid in cultivated areas. Tilth is fair. If cultivated, the soil 
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tends to puddle or crust after heavy rainfall. The content 
of organic matter is about 1 to 2 percent in the surface 
layer. Reaction typically is slightly acid or medium acid in 
the surface layer and strongly acid in the upper part of 
the subsoil. The subsoil generally has a high supply of 
available phosphorus and a very low supply of available 
potassium. 

Most areas support native hardwoods. Some are used 
as permanent pasture. This soil is suited to occasional 
row crops grown in rotation with small grain and to 
grasses and legumes for hay and pasture. It is best 
suited to hay and pasture. Corn and soybeans are grown 
only to establish legumes. If cultivated crops are grown, 
erosion is a serious hazard. À system of conservation 
tillage that leaves crop residue on the surface and 
grassed waterways help to prevent excessive soil loss. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility, helps to prevent 
surface crusting, and increases the rate of water 
infiltration. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

This soil is moderately well suited to trees. The hazard 
of erosion and the equipment limitation are moderate. 
Carefully selecting sites for logging trails or roads and 
laying out the ігайв-ог roads on the contour or nearly on 
the contour help to control erosion. Because of the 
slope, special logging equipment is needed. Also, 
caution is needed in operating this equipment. 

The capability subclass is IVe. 


163E2—Fayette silt loam, 14 to 18 percent slopes, 
moderately eroded. This moderately steep, well drained 
soil is on short, convex side slopes. Areas are elongated 
and range from 5 to 20 acres in size. 

Typically, the surface layer is mixed dark grayish 
brown and brown silt loam about 8 inches thick. Plowing 
has mixed the upper part of the subsoil with the surface 
layer. The subsoil is about 34 inches thick. It is friable. 
The upper part is dark yellowish brown silty clay loam, 
the next part is yellowish brown silty clay loam, and the 
lower part is yellowish brown silt loam. The substratum 
to a depth of about 60 inches is yellowish brown silt 
loam mottled with grayish brown. In some areas the 
surface layer is brown silty clay loam. 

Included with this soil in mapping are some small 
areas of Dubuque and Nordness soils on the lower part 
of the side slopes. Dubuque soils are underlain by 
limestone bedrock at a depth of 20 to 30 inches. 
Nordness soils are underlain by limestone bedrock at a 
depth of 8 to 20 inches. Included soils make up less 
than 10 percent of the unit. 
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Permeability is moderate in the Fayette soil. Available 
water capacity is high or very high. Surface runoff is 
rapid in cultivated areas. Tilth is fair. The soil tends to 
puddle or crust after heavy rainfall. The puddling and 
crusting increase the runoff rate and retard plant growth. 
The content of organic matter is about 0.5 to 1.0 percent 
in the surface layer. 

Many areas are cultivated. A few are pastured. This 
soil is suited to occasional row crops grown in rotation 
with small grain and to grasses and legumes for hay and 
pasture. It is best suited to hay and pasture. If cultivated 
'crops are grown, further erosion is a hazard. A system of 
conservation tillage that leaves crop residue on the 
surface and grassed waterways help to prevent 
excessive soil loss. Returning crop residue to the soil or 
regularly adding other organic material improves fertility, 
helps to prevent surface crusting, and increases the rate 
of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

This soil is moderately well suited to trees. The hazard 
of erosion and the equipment limitation are moderate. 
Carefully selecting sites for logging trails or roads and 
laying out the treils or roads on the contour or nearly on 
the contour help to control erosion. Because of the 
Slope, special logging equipment is needed. Also, 
caution is needed in operating this equipment. 
` The capability subclass is IVe. 


163E3— Fayette silty clay loam, 14 to 18 percent 
slopes, severely eroded. This moderately steep, well 
drained soil is on short, convex side slopes dissected by 
gullies and waterways. Areas are elongated and are 5 to 
10 acres in size. 

Typically, the surface layer is brown silty clay loam 
about 8 inches thick. The subsoil is about 30 inches 
thick. It is yellowish brown and friable. The upper part is 
silty clay loam, and the lower part is silt loam. The 
substratum to a depth of about 60 inches is yellowish 
brown silt loam mottled with grayish brown. In some 
areas the surface layer is dark grayish brown and brown 
silt loam. 

Included with this soil in mapping are small areas of 
Lindley soils on the lower part of the side slopes. These 
soils have a loam surface layer. They make up less than 
5 percent of the unit. 

Permeability is moderate in the Fayette soil. Available 
water capacity is high. Surface runoff is rapid. Tilth is 
poor. The soil is cloddy after it has been worked when 
wet and tends to puddle during periods of heavy rainfall. 
The puddling increases the runoff rate and retards plant 
growth. The content of organic matter is less than 0.5 


Soil survey 


percent in the surface layer. Reaction typically is medium 
acid in the surface layer and strongly acid in the upper 
part of the subsoil. The subsoil generally has a high 
supply of available phosphorus and a very low supply of 
available potassium. 

Many areas are cultivated. Some are used as 
permanent pasture. This soil generally is unsuitable for 
cultivated crops because of a serious hazard of further 
erosion. These crops should be grown only to 
reestablish grasses and legumes for hay and pasture. 
More nitrogen generally is needed on this soil than on 
less eroded Fayette soils. Also, more intensive 
management is needed to improve productivity and tilth. 
A cover of pasture plants or hay helps to control erosion. 
Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction and excessive 
runoff. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and the soil in fairly 
good condition. 

This soil is moderately well suited to trees. The hazard 
of erosion and the equipment limitation are moderate. 
Carefully selecting sites for logging trails and roads and 
laying out the trails or roads on the contour or nearly on 
the contour help to control erosion. Because of the 
slope, special logging equipment is needed. Also, 
caution is needed in operating this equipment. 

The capability subclass is Vle. 


163F—Fayette silt loam, 18 to 25 percent slopes. 
This steep, well drained soil is on short, convex side 
slopes. Areas are elongated and range from 5 to 20 
acres in size. 

Typically, the surface layer is very dark gray silt loam 
about 3 inches thick. The subsurface layer is dark gray 
and dark grayish brown silt loam about 8 inches thick. 
The subsoil is about 36 inches thick. It is friable. The 
upper part is brown silty clay loam, the next part is 
yellowish brown silty clay loam, and the lower part is 
yellowish brown silt loam. The substratum to a depth of 
about 60 inches is yellowish brown silt loam mottled with 
grayish brown. In some areas the surface layer is dark 
grayish brown silt loam about 7 inches thick. 

Included with this soil in mapping are small areas of 
Dubuque and Nordness soils on the lower part of the 
Side slopes. Dubuque soils are 20 to 30 inches deep 
over limestone bedrock. Nordness soils are 8 to 20 
inches deep over limestone bedrock. included soils 
make up about 5 to 10 percent of the unit. 

Permeability is moderate in the Fayette soil. Available 
water capacity is high or very high. Surface runoff is 
rapid. Tilth is fair. If cultivated, the soil tends to puddle or 
crust after heavy rainfall. The content of organic matter 
is about 1 to 2 percent in the surface layer. Reaction 
typically is slightly acid or medium acid in the surface 
layer and strongly acid in the upper part of the subsoil. 
The subsoil generally has a high supply of available 
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phosphorus and a very low supply of available 
. potassium. 

Most areas support native hardwoods. Some are used 
as permanent pasture. This soil generally is not suited to 
cultivated crops and is only moderately well suited to 
hay. Operating farm machinery is difficult because of the 
slope and because of gullies and waterways. If cultivated 
crops are grown, erosion is a serious hazard. À cover of 
pasture plants helps to control erosion. Overgrazing or 
grazing when the soil is too wet, however, causes 
surface compaction and excessive runoff. Proper 
stocking rates, pasture rotation, timely deferment of 
grazing, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

This soil is moderately well suited to trees. The hazard 
of erosion and the equipment limitation are moderate. 
Carefully selecting sites for logging trails or roads and 
laying out the trails or roads on the contour or nearly on 
the contour help.to control erosion. Because of the 
slope, special logging equipment is needed. Also, 
caution is needed in operating this equipment. 

The capability subclass is Vle. 


163F2—Fayette silt loam, 18 to 25 percent slopes, 
moderately eroded. This steep, well drained soil is on 
short, convex side slopes. Areas are elongated and 
range from 5 to 20 acres in size. 

Typically, the surface layer is mixed dark grayish 
brown and brown silt loam about 8 inches thick. Plowing 
has mixed the upper part of the subsoil with the surface 
layer. The subsoil is about 33 inches thick. It is friable. 
The upper part is dark yellowish brown silty clay loam, 
the next part is yellowish brown silty clay loam, and the 
lower part is yellowish brown silt loam. The substratum 
to a depth of about 60 inches is yellowish brown, friable 
silt loam mottled with grayish brown. In some areas the 
surface layer is brown silty clay loam. 

Included with this soil in mapping are small areas of 
Dubuque and Nordness soils on the lower part of the 
side slopes. Dubuque soils are 20 to 30 inches deep 
over limestone bedrock. Nordness soils are 8 to 20 
inches deep over limestone bedrock. Included soils 
make up about 6 to 10 percent of the unit. 

Permeability is moderate in the Fayette soil. Available 
water capacity is high or very high. Surface runoff is 
rapid in cultivated areas. Tilth is fair. The soil tends to 
puddle or crust after heavy rainfall. The puddling and 
crusting increase the runoff rate and retard plant growth. 
The content of organic matter is about 0.5 to 1.0 percent 
in the surface layer. Reaction typically is slightly acid or 
medium acid in the surface layer and strongly acid in the 
upper part of the subsoil. The subsoil generally has a 
high supply of available phosphorus and a very low 
supply of available potassium. 

Many areas are cultivated. Some are pastured. This 
soil generally is not suited to cultivated crops and is only 
moderately well suited to hay. Operating farm machinery 
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is difficult because of the slope and because of gullies 
and waterways. If cultivated crops are grown, further 
erosion is a serious hazard. These crops should be 
grown only to reestablish grasses and legumes for hay 
and pasture. 

A cover of pasture plants helps to control erosion. 
Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction and excessive 
runoff. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet. 
periods help to keep the pasture and the soil in fairly 
good condition. 

This soil is moderately well suited to trees. The hazard 
of erosion and the equipment limitation are moderate. 
Carefully selecting sites for logging trails or roads and 
laying out the trails or roads on the contour or nearly on 
the contour help to control erosion. Because of the 
slope, special logging equipment is needed. Also, 
caution is needed in operating this equipment. 

The capability subclass is Vle. 


163F3— Fayette silty clay loam, 18 to 25 percent 
slopes, severely eroded. This steep, well drained soil is 
on short, convex side slopes dissected by gullies and 
waterways. Areas are elongated and are 5 to 10 acres in 
size. 

Typically, the surface layer is brown silty clay loam 
about 8 inches thick. The subsoil is about 30 inches 
thick. It is yellowish brown and friable. The upper part is 
silly clay loam, the next part is silt loam, and the lower 
part is silt loam mottled with grayish brown. The 
substratum to a depth of about 60 inches is yellowish 
brown, friable silt loam mottled with grayish brown. In 
some areas the surface layer is dark grayish brown and 
brown silt loam. 

Included with this soil in mapping are small areas of 
Lindley soils on the lower part of the side slopes. These 
Soils have a loam surface layer. They make up less than 
5 percent of the unit. 

Permeability is moderate in the Fayette soil. Available 
water capacity is high. Surface runoff is rapid. Tilth is 
poor. The soil is cloddy after it has been worked when 
wet and tends to puddle during periods of heavy rainfall. 
The puddling increases the runoff rate and retards plant 
growth. The content of organic matter is less than 0.5 
percent in the surface layer. Reaction typically is medium 
acid in the surface layer and strongly acid in the upper 
part of the subsoil. The subsoil generally has a high 
supply of available phosphorus and a very low supply of 
available potassium. 

Many areas are cultivated. Some are used as 
permanent pasture. This soil generally is not suited to 
cultivated crops and is only moderately well suited to 
hay. Operating farm machinery is difficult because of the 
slope and the gullies and waterways. If cultivated crops 
are grown, further erosion is a serious hazard. These 
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crops should be grown only to reestablish grasses and 
legumes for hay and pasture. 

A cover of pasture plants helps to control erosion. 
Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction and excessive 
runoff. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and the soil in fairly 
good condition. 

This soil is moderately well suited to trees. The hazard 
of erosion and the equipment limitation are moderate. 
Carefully selecting sites for logging trails or roads and 
laying out the trails or roads on the contour or nearly on 
the contour help to control erosion. Because of the 
slope, special logging equipment is needed. Also, 
caution is needed in operating this equipment. 

The capability subclass is Vle. 


163G—Fayette silt loam, 25 to 40 percent slopes. 
This very steep, well drained soil is on short, convex side 
slopes. Areas are elongated and range from 5 to 20 
acres in size. 

Typically, the surface layer is very dark gray silt loam 
about 2 inches thick. The subsurface layer is gray and 
dark grayish brown silt loam about 6 inches thick. The 
subsoil is about 34 inches thick. It is friable. The upper 
part is brown silty clay loam, the next part is yellowish 
brown silty clay loam, and the lower part is yellowish 
brown silt loam. The substratum to a depth of about 60 
inches is yellowish brown silt loam mottled with grayish 
brown. In some areas the surface layer is dark grayish 
brown and is about 6 inches thick. 

Included with this soil in mapping are small areas of 
Nordness soils. These soils are 8 to 20 inches deep over 
limestone bedrock. They make up less than 10 percent 
of the unit. 

Permeability is moderate in the Fayette soil. Available 
water capacity is high or very high. Surface runoff is 
rapid. Tilth is fair. The content of organic matter is about 
1 to 2 percent in the surface layer. Reaction typically is 
slightly acid or medium acid in the surface layer and 
strongly acid in the upper part of the subsoil. The subsoil 
generally has a high supply of available phosphorus and 
a very low supply of available potassium. 

Nearly all areas are wooded or used as permanent 
pasture. This soil generally is not suited to cultivated 
crops or to hay. It is poorly suited to pasture. Ordinary 
farm machinery cannot be used because of the very 
steep slope. 

Most areas support native hardwoods. This soil is 
moderately well suited to trees. The hazard of erosion 
and the equipment limitation are moderate. Carefully 
selecting sites for logging trails or roads and laying out 
the trails or roads on the contour or nearly on the 
contour help to control erosion. Because of the slope, 
special logging equipment is needed. Also, caution is 
needed in operating this equipment. 
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The capability subclass is Vlle. 


171B—Bassett loam, 2 to 5 percent slopes. This 
gently sloping, moderately well drained soil is on long, 
convex ridges and side slopes in the uplands. Areas are 
irregularly shaped and are 10 to 40 acres in size. 

Typically, the surface layer is very dark grayish brown 
loam about 8 inches thick. The subsurface layer is brown 
loam about 6 inches thick. The subsoil is loam about 39 
inches thick. The upper part is yellowish brown and 
friable; the next part is yellowish brown, is mottled with 
grayish brown and brown, and is firm; and the lower part 
is mottled yellowish brown and grayish brown and is firm. 
The substratum to a depth of about 60 inches is mixed 
yellowish brown and grayish brown loam mottled with 
strong brown. In some areas the surface layer is dark 
grayish brown. 

Included with this soil in mapping are a few small 
areas of sandy soils on the convex side slopes. These 
soils are droughty in years of below average rainfall. 
They make up less than 5 percent of the unit. 

Permeability is moderate in the Bassett soil. Available 
water capacity is high. Surface runoff is medium in 
cultivated areas. Tilth is good. The content of organic 
matter is about 2 or 3 percent in the surface layer. 
Reaction typically is slightly acid or medium acid in the 
surface layer and strongly acid in the upper part of the 
subsoil. The subsoil generally has a very low supply of 
available phosphorus and potassium. 

Most areas are cultivated. This soil is well suited to 
corn, soybeans, and small grain and to grasses and 
legumes for hay and pasture. Erosion is a hazard, 
however, if cultivated crops are grown. А system of 
conservation tillage that leaves crop residue on the 
surface, terraces, and grassed waterways help to 
prevent excessive soil loss. Returning crop residue to 
the soil or regularly adding other organic material 
improves fertility and helps to prevent deterioration of 
tilth. 

Some of the measures that help to control erosion 
tend to increase the wetness of this soil. Contour 
farming and terracing, for example, slow down the 
movement of surface water. As a result, more of the 
water soaks into the soil and the water table may be 
temporarily high. A combination of terracing and tiling is 
needed in some areas. If terraces are built, as little 
glacial till as possible should be exposed. The glacial till 
is low in fertility and cannot be easily tilled. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 
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This soil is well suited to trees. Seedlings survive and 
grow well if competing vegetation is controlled by careful 
site preparation or by spraying or cutting. 

The capability subclass is lle. 


171C2—Bassett loam, 5 to 9 percent slopes, 
moderately eroded. This moderately sloping, 
moderately well drained soil is on short, convex side 
slopes in the uplands. Areas are elongated and are 
about 5 to 10 acres in size. 

Typically, the surface layer is mixed very dark grayish 
brown and brown loam about 8 inches thick. Plowing has 
mixed the upper part of the subsoil with the surface 
layer. The subsoil is loam about 32 inches thick. The 
upper part is yellowish brown and friable; the next part is 
yellowish brown, has a few grayish brown mottles, and is 
firm; and the lower part is mottled yellowish brown and 
grayish brown and is firm. The substratum to a depth of 
about 60 inches is mottled yellowish brown and grayish 
brown loam. in some areas the surface layer is brown 
loam. 

Included with this soil in mapping are a few small 
areas of sandy soils on the side slopes. These soils are 
more droughty than the Bassett soil and are lower in 
fertility. They make up less than 2 percent of the unit. 

Permeability is moderate in the Bassett soil. Available 
water capacity is high. Surface runoff is medium or rapid 
in cultivated areas. Tilth generally is fair. The content of 
organic matter is about 1 to 2 percent in the surface 
layer. Reaction typically is slightly acid or medium acid in 
the surface layer and strongly acid in the upper part of 
the subsoil. The subsoil generally has a very low supply 
of available phosphorus and potassium. 

Most areas are cultivated. If well managed, this soil is 
suited to corn, soybeans, and small grain and to grasses 
and legumes for hay and pasture. Further erosion is a 
severe hazard, however, if cultivated crops are grown. 
More nitrogen generally is needed on this soil than on 
less eroded Bassett soils. Also, more intensive 
management is needed to maintain productivity and tilth. 
Contour farming and terracing help to control erosion. 
Fieldwork is slightly delayed during some wet periods. 

Some of the measures that help to control erosion 
tend to increase the wetness of this soil. They slow 
down the movement of surface water. As a result, more 
of the water soaks into the soil. Hillside seepage can 
occur because the soil is more permeable in the upper 
part of the subsoil than in the lower part and the 
substratum. A combination of measures is needed in 
some areas. Ап example is tile drainage in combination 
with terraces or a system of conservation tillage that 
leaves crop residue on the surface. 

À cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
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wet periods help to keep the pasture and the soil in 
good condition. 

This soil is well suited to trees. Seedlings survive and 
grow well if competing vegetation is controlled by careful 
Site preparation or by spraying or cutting. 

The capability subclass is Пе. 


177—Saude loam, 0 to 2 percent slopes. This nearly 
level, well drained soil is on stream benches. Areas are 
irregularly shaped and range from 5 to 25 acres in size. 

Typically, the surface layer is very dark brown loam 
about 8 inches thick. The subsurface layer is very dark 
grayish brown loam about 5 inches thick. The subsoil is 
about 24 inches thick. The upper part is dark brown and 
brown, friable loam; the next part is dark yellowish 
brown, friable sandy loam; and the lower part is brown, 
loose gravelly loamy sand. The substratum to a depth of 
about 60 inches is strong brown gravelly sand. 

Included with this soil in mapping are small areas 
where coarse sand and gravel are within a depth of 20 
inches and the soil is more droughty. These areas are 
near the edge of the stream benches. They make up 
less than 7 percent of the unit. 

Permeability is moderate in the upper part of the 
Saude soil and very rapid in the lower part. Available 
water capacity is moderate. Surface runoff is slow. Tilth 
is good. The content of organic matter is about 3 to 4 
percent in the surface layer. Reaction typically is slightly 
acid or neutral in the surface layer and medium acid or 
strongly acid in the upper part of the subsoil. The subsoil 
generally has a low supply of available phosphorus and 
a very low supply of available potassium. 

Most areas are cultivated. Some are pastured. This 
soil is moderately well suited to corn, soybeans, and 
small grain and to grasses and legumes for hay and 
pasture. It can be tilled easily, but it is somewhat 
droughty, particularly in years of average or below 
average rainfall. The hazard of erosion is slight. A 
system of conservation tillage that leaves crop residue 
on the surface helps to prevent excessive soil loss and 
conserves moisture. 

The pastured areas can be easily overstocked 
because the available water capacity is only moderate. 
Proper stocking rates, pasture rotation, and timely 
deferment of grazing help to keep the pasture and the 
soil in good condition. 

The capability subclass is Ils. 


177B—Saude loam, 2 to 5 percent slopes. This 
gently sloping, well drained soil is on stream benches. 
Areas are irregularly shaped and range from 2 to 10 
acres in size. 

Typically, the surface layer is very dark brown loam 
about 8 inches thick. The subsurface layer is very dark 
grayish brown loam about 5 inches thick. The subsoil is 
about 24 inches thick. The upper part is brown, friable 
loam; the next part is dark yellowish brown, friable sandy 
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loam: and the lower part is brown, loose gravelly loamy 
sand. The substratum to a depth of about 60 inches is 
strong brown gravelly sand. 

Included with this soil in mapping are small areas 
where the depth to coarse sand and gravel is more than 
32 inches and the soil is less droughty. These areas are 
on the benches near the uplands. They make up less 
than 5 percent of the unit. 

Permeability is moderate in the upper part of the 
Saude soil and very rapid in the lower part. Available 
water capacity is moderate. Surface runoff is medium. 
Tilth is good. The content of organic matter is about 3 to 
4 percent in the surface layer. Reaction typically is 
slightly acid or neutral in the surface layer and medium 
acid or strongly acid in the upper part of the subsoil. The 
subsoil generally has a low supply of available 
phosphorus and a very low supply of available 
potassium. 

Most areas are cultivated. Some are pastured. This 
soil is moderately well suited to corn, soybeans, and 
small grain and to grasses and legumes for hay and 
pasture. Erosion is a hazard if cultivated crops are 
grown. Also. droughtiness is a limitation, especially in 
years of average or below average rainfall. A system of 
conservation tillage that leaves crop residue on the 
surface helps to prevent excessive soil loss and 
conserves moisture. Because of short and irregular 
slopes, contour farming generally is difficult. The soil is 
not well suited to terracing because the substratum is 
coarse textured. 

A cover of pasture plants or hay helps to control 
erosion. The pastured areas can be easily overstocked 
because the available water capacity is only moderate. 
Proper stocking rates, pasture rotation, and timely 
deferment of grazing help to keep the pasture and the 
soil in good condition. 

The capability subclass is lle. 


178—Waukee loam, 0 to 2 percent slopes. This 
nearly level, well drained soil is on alluvial benches along 
streams, generally below limestone bluffs or strongly 
sloping upland soils. Areas are irregularly shaped and 
range from 5 to 25 acres in size. 

Typically, the surface layer is very dark brown loam 
about 7 inches thick. The subsurface layer is very dark 
brown and very dark grayish brown loam about 10 
inches thick. The subsoil is about 21 inches thick. It is 
friable. The upper part is dark yellowish brown loam, and 
the lower part is yellowish brown sandy clay loam. The 
substratum to a depth of about 60 inches is yellowish 
brown sand and gravelly sand. 

Included with this soil in mapping are small areas of 
soils that have a thinner, lighter colored surface layer 
and are lower in organic matter content and fertility. 
These soils are on the benches near the uplands. They 
make up less than 5 percent of the unit. 
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Permeability is moderate in the upper part of the 
Waukee soil and very rapid in the substratum. Available 
water capacity is moderate. Surface runoff is slow in 
cultivated areas. Tilth is good. The soil warms up quickly 
in the spring and can be worked soon after rainfall. The 
content of organic matter is about 3 to 4 percent in the 
surface layer. Reaction typically is neutral or slightly acid 
in the surface soil and slightly acid or medium acid in the 
upper part of the subsoil. The subsoil generally has a 
low supply of available phosphorus and a very low 
supply of available potassium. 

Most areas are cultivated. Some are pastured. This 
soil is well suited to corn, soybeans, and small grain and 
to grasses and legumes for hay and pasture. It can be 
easily tilled, but it is somewhat droughty in years of 
below average rainfall or during extended dry periods. 
The hazard of erosion is slight. A system of conservation 
tillage that leaves crop residue on the surface helps to 
prevent excessive soil loss. Returning crop residue to 
the soil or regularly adding other organic material 
improves fertility and increases the rate of water 
infiltration. 

The pastured areas can be easily overstocked 
because available water capacity is only moderate. 
Proper stocking rates, pasture rotation, and timely 
deferment of grazing help to keep the pasture and the 
soil in good condition. 

The capability subclass is 115. 


183C—Dubuque silt loam, 20 to 30 inches to 
limestone, 5 to 9 percent slopes. This moderately 
sloping, well drained soil is on narrow ridges in the 
uplands. Areas are elongated and range from 5 to 20 
acres in size. 

Typically, the surface layer is very dark gray silt loam 
about 3 inches thick. The subsurface layer is dark 
grayish brown and brown silt loam about 8 inches thick. 
The subsoil is about 14 inches thick. The upper part is 
dark yellowish brown, friable silt loam; the next part is 
yellowish brown, friable silty clay loam; and the lower 
part is brown, very firm clay. Hard limestone bedrock is 
at a depth of about 25 inches. In some areas the surface 
layer is dark grayish brown silt loam about 8 inches thick. 

Included with this soil in mapping are small areas 
where the depth to limestone bedrock is 30 to 40 inches. 
These areas are near the center of the ridges. They 
make up about 5 percent of the unit. 

Permeability is moderate in the upper part of the 
Dubuque soil and slow in the lower part of the subsoil. 
Available water capacity is low. Surface runoff is medium 
or rapid. Tilth is fair. If cultivated, the soil tends to puddle 
or crust after heavy rainfall. The content of organic 
matter is about 1 to 2 percent in the surface layer. 
Reaction typically is slightly acid in the surface soil and 
medium acid in the subsoil. The subsoil generally has a 
medium supply of available phosphorus and a very low 
supply of available potassium. 
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Most areas are wooded or are used as permanent 
pasture. À few are cultivated. This soil is suited to 
occasional cultivated crops. Erosion is a hazard, 
however, if cultivated crops are grown. Soil loss through 
erosion adversely affects cropping by decreasing the 
depth to limestone. A scarcity of moisture is likely to 
damage crops unless rainfall is timely during the growing 
season. A system of conservation tillage that leaves crop 
residue on the surface, stripcropping, and grassed 
waterways help to prevent excessive soil loss. The soil is 
not well suited to terracing because the bedrock may 
interfere with construction. Returning crop residue to the 
soil or regularly adding other organic material improves 
fertility, helps to prevent surface crusting, and increases 
the rate of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

Many areas support native hardwoods. This soil is well 
suited to trees. Tree seeds and seedlings survive and 
grow well if competing vegetation is controlled by careful 
Site preparation or by spraying or cutting. The 
penetration of tree roots may be limited by the limestone 
bedrock. 

The capability subclass is Ille. 


183D— Dubuque silt loam, 20 to 30 inches to 
limestone, 9 to 14 percent slopes. This strongly 
sloping, well drained soil is on short, convex side slopes 
in the uplands. Areas are elongated and range from 5 to 
20 acres in size. 

Typically, the surface layer is very dark gray silt loam 
about 3 inches thick. The subsurface layer is dark 
grayish brown and brown, friable silt loam about 8 inches 
thick. The subsoil is about 14 inches thick. The upper 
part is dark yellowish brown, friable silt loam; the next 
part is yellowish brown, friable silty clay loam; and the 
lower part is brown, very firm clay. Hard, fractured 
limestone bedrock is at a depth of about 25 inches. In 
some areas the depth to limestone is about 15 to 20 
inches. 

Permeability is moderate т the upper part of the soil 
and slow in the lower part of the subsoil. Available water 
capacity is low. Surface runoff is rapid. Tilth is fair. If 
cultivated, the soil tends to puddle or crust after heavy 
rainfall. The content of organic matter is about 1 to 2 
percent in the surface layer. Reaction typically is slightly 
acid in the surface soil and medium acid in the subsoil. 
The subsoil generally has a medium supply of available 
phosphorus and a very low supply of available 
potassium. 

Most areas are wooded or are used as permanent 
pasture. This soil is suited to occasional cultivated crops. 
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Erosion is a hazard, however, if cultivated crops are 
grown. Soil loss through erosion adversely affects 
cropping by decreasing the depth to limestone. A 
scarcity of moisture is likely to damage crops unless 
rainfall is timely during the growing season. A system of 
conservation tillage that leaves crop residue on the 
surface, stripcropping, and grassed waterways help to 
prevent excessive soil loss. The soil is not well suited to 
terracing because the bedrock may interfere with 
construction. Returning crop residue to the soil or 
regularly adding other organic material improves fertility, 
helps to prevent surface crusting, and increases the rate 
of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

Many areas support native hardwoods. This soil is well 
suited to trees. Tree seeds and seedlings survive and 
grow well if competing vegetation is controlled by careful 
site preparation or by spraying or cutting. The 
penetration of tree roots may be limited by the limestone 
bedrock. 

The capability subclass is IVe. 


183D2—Dubuque silt loam, 20 to 30 inches to 
limestone, 9 to 14 percent slopes, moderately 
eroded. This strongly sloping, well drained soil is on 
short, convex side slopes in the uplands. Areas are 
elongated and range from 5 to 20 acres in size. 

Typically, the surface layer is mixed dark grayish 
brown and brown silt loam about 6 inches thick. Plowing 
has mixed the upper part of the subsoil with the surface 
layer. The subsoil is about 20 inches thick. The upper 
part is yellowish brown, friable silt loam; the next part is 
yellowish brown, friable and firm silty clay loam; and the 
lower part is mixed brown and reddish brown, very firm 
clay. Hard, fractured limestone bedrock is at a depth of 
about 28 inches. 

Included with this soil in mapping are areas where the 
depth to limestone is 30 to 40 inches and the soil is less 
droughty. These areas are on the upper parts of the side 
slopes. They make up less than 3 percent of the unit. 
Also included are small areas where the soil is severely 
eroded and the content of organic matter is lower. These 
areas make up less than 6 percent of the unit. 

Permeability is moderate in the upper part of the 
Dubuque soil and slow in the lower part of the subsoil. 
Available water capacity is low. Surface runoff is rapid. 
Tilth is fair. The soil is cloddy after it has been worked 
when wet and tends to crust after heavy rainfall. The 
content of organic matter is about 0.5 to 1.0 percent in 
the surface layer. This layer typically is slightly acid. The 
subsoil is medium acid. it generally has a medium supply 
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of available phosphorus and a very low supply of 
available potassium. 

Many areas are cultivated. This soil is poorly suited to 
cultivated crops. It is highly susceptible to erosion if it is 
cultivated. Soil loss through erosion adversely affects 
cropping by decreasing the depth to limestone. A 
scarcity of moisture is likely to damage crops unless 
rainfall is timely during the growing season. À system of 
conservation tillage that leaves crop residue on the 
surface, stripcropping, and grassed waterways help to 
prevent excessive soil loss. The soil is not well suited to 
terracing because the bedrock may interfere with 
construction. Returning crop residue to the soil or 
regularly adding other organic material improves fertility, 
helps to prevent surface crusting, and increases the rate 
of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

A few areas support native hardwoods. This soil is well 
suited to trees. Tree seeds, cuttings, and seedlings 
survive and grow well if competing vegetation is 
controlled by careful site preparation or by spraying or 
cutting. The penetration of tree roots may be limited by 
limestone bedrock. 

The capability subclass is IVe. 


183E— Dubuque silt loam, 20 to 30 inches to 
limestone, 14 to 18 percent slopes. This moderately 
steep, well drained soil is on short, convex side slopes in 
the uplands. Areas are elongated and range from 5 to 15 
acres in size. 

Typically, the surface layer is very dark gray silt loam 
about 2 inches thick. The subsurface layer is dark 
grayish brown and brown, friable silt loam about 7 inches 
thick. The subsoil is about 14 inches thick. The upper 
part is dark yellowish brown, friable silt foam; the next 
part is yellowish brown, friable silty clay loam; and the 
lower part is brown, very firm clay. Hard, fractured 
limestone bedrock is at a depth of about 23 inches. In 
some areas the surface layer is dark grayish brown silt 
loam about 7 inches thick. 

Included with this soil in mapping are small areas of 
Nordness soils on the lower parts of the side slopes. 
These soils are 8 to 20 inches deep over limestone 
bedrock. They make up less than 10 percent of the unit. 

Permeability is moderate in the upper part of the 
Dubuque soil and slow in the lower part of the subsoil. 
Available water capacity is low. Surface runoff is rapid. 
Tilth is fair. The content of organic matter is about 1 to 2 
percent in the surface layer. Reaction typically is slightly 
acid in the surface soil and medium acid in the subsoil. 
The subsoil generally has a medium supply of available 
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phosphorus and a very low supply of available 
potassium. 

Most areas are wooded or are used as permanent 
pasture. This soil generally is not suited to cultivated 
crops and is only moderately well suited to hay. If 
cultivated crops are grown, erosion is a severe hazard. 
These crops should be grown only to reestablish 
pasture. Soil loss through erosion adversely affects 
cropping by decreasing the depth to limestone. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

Many areas support native hardwoods. This soil is 
moderately well suited to trees. The hazard of erosion 
and the equipment limitation are moderate. The 
penetration of tree roots may be limited by the limestone 
bedrock. Carefully selecting sites for logging trails or 
roads and laying out the trails or roads on the contour or 
nearly on the contour help to control erosion. Because 
of the slope, special logging equipment is needed. Also, 
caution is needed in operating the equipment. 

The capability subclass is Vle. 


183E2—Dubuque silt loam, 20 to 30 inches to 
limestone, 14 to 18 percent slopes, moderately 
eroded. This moderately steep, well drained soil is on 
short, convex side slopes in the uplands. Areas are 
elongated and range from 5 to 15 acres in size. 

Typically, the surface layer is mixed dark grayish 
brown and brown silt loam about 8 inches thick. Plowing 
has mixed the upper part of the subsoil with the surface 
layer. The subsoil is about 14 inches thick. The upper 
part is yellowish brown, friable silty clay loam, and the 
lower part is brown, very firm clay. Hard, fractured 
limestone bedrock is at a depth of about 22 inches. In 
places the surface layer is brown silty clay loam. 

Included with this soil in mapping are small areas of 
Nordness soils on the lower parts of the side slopes. 
These soils are 8 to 20 inches deep over limestone 
bedrock. They make up less than 10 percent of the unit. 

Permeability is moderate in the upper part of the 
Dubuque soil and slow in the lower part of the subsoil. 
Available water capacity is low. Surface runoff is rapid. 
Tilth is poor. The soil is cloddy after it has been worked 
when wet and tends to crust after heavy rainfall. The 
content of organic matter is about 0.5 to 1.0 percent in 
the surface layer. This layer typically is slightly acid. The 
subsoil is medium acid. It generally has a medium supply 
of available phosphorus and a very low supply of 
available potassium. 

Most areas are cultivated. Some are pastured. This 
Soil generally is not suited to cultivated crops and is 
poorly suited to hay. If cultivated crops are grown, further 
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erosion is a severe hazard. These crops should be 
grown only to reestablish pasture. Soil loss through 
erosion adversely affects cropping by decreasing the 
depth to limestone. 

A cover of pasture plants helps to control erosion. 
Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction and increases the 
runoff rate. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and the soil in fairly 
good condition. 

This soil is moderately well suited to trees. The hazard 
of erosion and the equipment limitation are moderate. 
The penetration of tree roots may be limited by the 
limestone bedrock. Carefully selecting sites for logging 
trails or roads and laying out the trails or roads on the 
contour or nearly on the contour help to control erosion. 
Because of the slope, special logging equipment is 
needed. Also, caution is needed in operating this 
equipment. 

The capability subclass is Vle. 


183E3—Dubuque silty clay loam, 20 to 30 inches to 
limestone, 14 to 18 percent slopes, severely eroded. 
This moderately steep, well drained soil is on short, 
convex side slopes in the uplands. Areas are elongated 
and are 5 to 10 acres in size. 

Typically, the surface layer is brown silty clay loam 
about 7 inches thick. Plowing has mixed the upper part 
of the subsoil with the surface layer. The subsoil is about 
15 inches thick. The upper part is yellowish brown, 
friable silty clay loam, and the lower part is brown, very 
firm clay. Hard, fractured limestone bedrock is at a depth 
of about 22 inches. 

Included with this soil in mapping are small areas of 
Nordness soils on the lower parts of the side slopes. 
These soils are 8 to 20 inches deep over limestone 
bedrock. They make up less than 10 percent of the unit. 

Permeability is moderate in the upper part of the 
Dubuque soil and slow in the lower part of the subsoil. 
Available water capacity is low. Surface runoff is rapid in 
cultivated areas. Tilth is poor. The soil is cloddy after it 
has been worked when wet and puddles or crusts after 
heavy rainfall. The content of organic matter is less than 
0.5 percent in the surface layer. The surface layer and 
subsoil typically are medium acid. The subsoil generally 
has a medium supply of available phosphorus and a very 
low supply of available potassium. 

Many areas are cultivated. Some are pastured. This 
soil generally is not suited to cultivated crops and is 
poorly suited to hay. If cultivated crops are grown, further 
erosion is a serious hazard. These crops should be 
grown only to reestablish pasture. Reestablishing pasture 
is difficult in some areas because of the many waterways 
and the moderately steep slope. 

A cover of pasture plants helps to control erosion. 
Overgrazing or grazing when the soil is too wet, 
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however, causes surface compaction and increases the 
runoff rate. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to prevent further damage to the pasture 
and the soil. 

This soil is moderately well suited to trees. The hazard 
of erosion and the equipment limitation are moderate. 
Renovating woodland is difficult in many areas because 
of the waterways and the moderately steep slope. The 
penetration of tree roots may be limited by the limestone 
bedrock. Carefully selecting sites for logging trails and 
roads and laying out the trails or roads on the contour or 
nearly on the contour help to control erosion. Because 
of the slope, special logging equipment is needed. Also, 
caution is needed in operating the equipment. 

The capability subclass is Vile. 


183F—Dubuque silt loam, 20 to 30 inches to 
limestone, 18 to 25 percent slopes. This steep, well 
drained soil is on short, convex side slopes in the 
uplands. Areas are elongated and range from 5 to 20 
acres in size. 

Typically, the surface layer is very dark gray silt loam 
about 2 inches thick. The subsurface layer is dark 
grayish brown and brown, friable silt loam about 7 inches 
thick. The subsoil is about 14 inches thick. The upper 
part is dark yellowish brown, friable silt loam; the next 
part is yellowish brown, friable silty clay loam; and the 
lower part is brown, very firm clay. Hard, fractured 
limestone bedrock is at a depth of about 23 inches. In 
some areas the surface layer is dark grayish brown and 
brown silt loam about 8 inches thick. 

Included with this soil in mapping are small areas of 
Nordness soils on the lower parts of the side slopes. 
These soils are 8 to 20 inches deep over limestone 
bedrock. They make up about 5 to 10 percent of the 
unit. 

Permeability is moderate in the upper part of the 
Dubuque soil and slow in the lower part of the subsoil. 
Available water capacity is low. Surface runoff is rapid. 
Tilth is fair. The content of organic matter is about 1 to 2 
percent in the surface layer. This layer typically is slightly 
acid. The subsoil is medium acid. It generally has a 
medium supply of available phosphorus and a very low 
supply of available potassium. 

Most areas are wooded or are used as permanent 
pasture. This soil generally is not suited to cultivated 
crops and is poorly suited to pasture. Grazing should be 
limited. 

Many areas support native hardwoods. This soil is 
moderately well suited to trees. The hazard of erosion 
and the equipment limitation are moderate. The 
penetration of tree roots may be limited by the limestone 
bedrock. Carefully selecting sites for logging trails or 
roads and laying out the trails or roads on the contour or 
nearly on the contour help to control erosion. Because 
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of the slope, special logging equipment is needed. Also, 
caution is needed in operating the equipment. 
The capability subclass is Vlle. 


196C— Volney channery silt loam, 5 to 12 percent 
slopes. This moderately sloping and strongly sloping, 
well drained and somewhat excessively drained soil is on 
alluvial fans at the mouth of upland drainageways. It is 
subject to flooding. Areas are about 5 to 15 acres in size 
and are long and narrow. 

Typically, the surface layer is very dark brown 
channery silt loam about 11 inches thick. The subsurface 
layer is about 18 inches of black and very dark brown, 
channery or very flaggy silt loam. The content of coarse 
limestone fragments in this layer is 15 to 60 percent. The 
substratum to a depth of about 60 inches is very dark 
brown, very dark grayish brown, and brown very flaggy 
silt loam. 

Included with this soil in mapping are areas that have 
received 6 to 18 inches of recently deposited, lighter 
colored overwash. The soils in these areas are lower in 
content of organic matter and fertility than the Volney 
soil. They are near the drainageways. They make up less 
than 10 percent of the unit. 

Permeability is moderately rapid in the surface layer of 
the Volney soil and very rapid in the substratum. 
Available water capacity is moderate. Surface runoff is 
medium. Tilth is poor because of the coarse limestone 
fragments in the surface layer. The content of organic 
matter is about 3 to 5 percent in the surface layer. The 
Soil typically is mildly alkaline or moderately alkaline 
throughout. The supply of available phosphorus generally 
is low, and the supply of available potassium very low. 

Most areas are used for permanent pasture. À few 
small areas are cultivated along with the adjacent soils. 
This soil generally is unsuited to cultivated crops. It 
occasionally receives high velocity runoff from the steep 
and very steep soils upslope. The runoff deposits new 
sediments containing limestone fragments, which 
interfere with fieldwork. Areas of this soi! generally are 
very difficult to reach with ordinary farm machinery 
because most areás are below the steep Nordness soil 
and the very steep Rock outcrop-Nordness complex. 
Diversions in accessible areas help to protect the soil 
from local runoff. 

This soil is suited to hay and pasture. Flooding and 
siltation are hazards, however, because of high velocity 
runoff during periods of heavy rainfall. Grazing during wet 
periods causes surface compaction and increases the 
runoff rate. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to prevent further damage to the pasture 
and the soil. 

This soil is well suited to trees. Seedlings survive and 
grow well if competing vegetation is controlled by careful 
site preparation or by spraying or cutting. Tree growth 
may be limited by the moderate available water capacity. 
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The capability subclass is Vis. 


213B—Rockton loam, 30 to 40 inches to limestone, 
2 to 5 percent slopes. This gently sloping, well drained 
soil is on convex ridges and side slopes on uplands or 
on the higher parts of benchlike areas. Areas are 5 to 15 
acres in size and are irregularly shaped. 

Typically, the surface layer is very dark brown loam 
about 7 inches thick. The subsurface layer is very dark 
grayish brown loam about 10 inches thick. The subsoil is 
about 16 inches thick. It is brown. The upper part is 
friable loam, the next part is friable clay loam, and the 
lower part is very firm clay. Hard, fractured limestone 
bedrock is at a depth of about 33 inches. 

Included with this soil in mapping are a few small 
areas where the depth to limestone bedrock is more 
than 40 inches and the soil is less droughty. These 
areas are on the convex ridges. They make up less than 
5 percent of the unit. 

Permeability and available water capacity are 
moderate in the Rockton soil. Surface runoff is medium. 
Tilth is good. The content of organic matter is about 2 to 
4 percent in the surface layer. Reaction typically is 
slightly acid in the surface layer and medium acid or 
strongly acid in the upper part of the subsoil. The subsoil 
generally has a very low supply of available phosphorus 
and potassium. 

Most areas are cultivated. This soil is well suited to 
corn, soybeans, and small grain and to grasses and 
legumes for hay and pasture. It is subject to erosion, 
however, and is droughty unless rainfall is timely. A 
system of conservation tillage that leaves crop residue 
on the surface helps to prevent excessive soil loss. 
Constructing terraces is difficult in some areas because 
of the limited depth to limestone bedrock. Returning crop 
residue to the soil or regularly adding other organic 
material increases the rate of water infiltration and 
improves fertility. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

The capability subclass is lle. 


214B—Rockton loam, 20 to 30 inches to limestone, 
2 to 5 percent slopes. This gently sloping, well drained 
soil is on convex ridges and side slopes on uplands or 
on the higher parts of benchlike areas. Areas are about 
5 to 10 acres in size and are irregularly shaped. 

Typically, the surface layer is very dark brown loam 
about 7 inches thick. The subsurface layer is very dark 
grayish brown loam about 6 inches thick. The subsoil is 
about 12 inches thick. It is brown. The upper part is 
friable loam, the next part is friable clay loam, and the 
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lower part is very firm clay. Hard, fractured limestone 
bedrock is at a depth of about 25 inches. 

Included with this soil in mapping are small areas 
where the limestone is near or at the surface and thus 
hinders fieldwork. These areas are on the lower parts of 
the side slopes. They make up less than 5 percent of 
the unit. 

Permeability and available water capacity are 
moderate in the Rockton soil. Surface runoff is medium. 
Tilth is good. The content of organic matter is about 2 to 
4 percent in the surface layer. Reaction typically is 
slightly acid in the surface layer and medium acid or 
strongly acid in the upper part of the subsoil. The subsoil 
generally has a very low supply of available phosphorus 
and potassium. 

Most areas are cultivated. Some are pastured. This 
soil is suited to corn, soybeans, and small grain and to 
grasses and legumes for hay and pasture. It is subject to 
erosion, however, and is droughty in years of average or 
below average rainfall. The root zone is limited by the 
depth to limestone. A system of conservation tillage that 
leaves crop residue on the surface helps to prevent 
excessive soil loss. The soil is not well suited to 
terracing because of the limited depth to limestone. 
Returning crop residue to the soil or regularly adding 
other organic material increases the rate of water 
infiltration. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

The capability subclass is lle. 


215E—Goss loam, 9 to 18 percent slopes. This 
strongly sloping and moderately steep, well drained and 
somewhat excessively drained soil is on ridges and side 
slopes in the uplands. Areas are about 5 to 10 acres in 
size and are irregularly shaped. 

Typically, the surface layer is very dark grayish brown 
loam about 3 inches thick. The subsurface layer is dark 
grayish brown, reddish brown, and dark brown cherty 
fine sandy loam about 9 inches thick. The subsoil is firm 
very cherty clay about 48 inches thick. The upper part is 
dark red, the next part is red, and the lower part is dark 
red. In some areas the surface layer is dark grayish 
brown silt loam about 7 inches thick. 

Included with this soil in mapping are small areas 
where cultivation is very difficult because many chert 
fragments are on the surface. These areas are on the 
lower parts of the side slopes. They make up about 3 to 
8 percent of the unit. 

Permeability is moderately rapid in the loamy upper 
part of the Goss soil and moderate in the subsoil. 
Available water capacity is low or very low. Surface 
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runoff is rapid in cultivated areas. Tilth is poor because 
of chert fragments close to the surface. The content of 
organic matter is about 0.5 to 1.0 percent in the surface 
layer. Reaction is dominantly medium acid or strongly 
acid in the surface soil and strongly acid in the upper 
part of the subsoil. The subsoil generally has a very low 
supply of available phosphorus and potassium. 

Most areas are pastured or wooded. A few are 
cultivated. This soil is poorly suited to corn, soybeans, 
and small grain and to grasses and legumes for hay and 
pasture. It is droughty and is subject to erosion if 
cultivated. Tilling is difficult because of the chert 
fragments close to the surface. Cultivated crops should 
be grown only to reestablish pasture. À system of 
conservation tillage that leaves crop residue on the 
surface and grassed waterways help to prevent 
excessive soil loss. The chert fragments hinder the 
construction of terraces. Regularly adding organic 
material improves fertility and increases the rate of water 
infiltration. 

A cover of pasture plants helps to control erosion. 
Overgrazing, however, causes surface compaction and 
increases the runoff rate. The maximum stocking rate is 
very low. Proper stocking rates, pasture rotation, and 
timely deferment of grazing help to keep the pasture and 
the soil in fairly good condition. 

This soil is poorly suited to trees. It is droughty and 
has a limited root zone. Also, the equipment limitation is 
moderate because of the slope. Special logging 
equipment and caution in operating the equipment are 
needed. 

The capability subclass is IVs. 


221B—Palms muck, 1 to 4 percent slopes. This 
nearly level to gently sloping, very poorly drained soil is 
in spring-fed seepy areas on hillsides and in depressions 
in upland drainageways. It is subject to ponding. Areas 
are irregularly shaped and range from 5 to 25 acres in 
Size. 

Typically, the surface layer is black, slightly sticky 
muck about 8 inches thick. The subsurface layer is black 
muck about 16 inches thick. The substratum to a depth 
of about 60 inches is very dark gray and greenish gray 
silty clay loam. In some areas it is black silt loam. 

Included with this soil in mapping are small areas of 
soils that have received 6 to 18 inches of light colored 
overwash. Also included are areas of soils that cannot 
be drained so easily as the Palms soil because the muck 
is as much as 72 inches thick. The included soils are in 
the drainageways. They make up less than 10 percent of 
the unit. 

Permeability of the Palms soil is moderately slow in 
the surface layer and subsurface layer and moderate in 
the substratum. It has a seasonal high water table near 
or above the surface. Surface runoff is very slow or 
ponded. Available water capacity is very high. Tilth is 
poor. The content of organic matter is about 30 to 45 
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percent in the spongy surface layer. Reaction typically is 
slightly acid or neutra! in the surface layer and 
subsurface layer and neutral or mildly alkaline in the 
substratum. The supply of available phosphorus and 
potassium generally is very low. 

Most areas are pastured or are left idle. A few are 
cultivated. If adequately drained, this soil is suited to 
corn, soybeans, and small grain and to grasses and 
legumes for hay and pasture. It is wet because of the 
seasonal high water table and the seepage. Tile drains 
should be installed in the substratum. If tile is installed in 
the surface layer or subsurface layer, the organic 
material settles and shrinks. As a result, the tile is 
displaced and does not function properly. In some areas 
obtaining an adequate outlet is difficult. In many areas 
surface tile inlets or shallow drainage ditches are 
needed. 

In undrained areas this soil is poorly suited to pasture 
and generally is left idle because the spongy surface 
layer cannot withstand grazing. In the drained areas 
used as pasture, stocking or grazing should be restricted 
during wet periods. Proper stocking rates, pasture 
rotation, and timely deferment of grazing help to keep 
the pasture and the soil in good condition. 

This soil is poorly suited to trees because of the 
seasonal high water table and the ponding. The 
equipment limitation, seedling mortality, and the 
windthrow hazard are severe. Operating logging 
machinery is difficult because of the spongy surface 
layer. Ordinary logging equipment should be used only 
during the drier periods or during winter, when the 
ground is frozen. Seedlings do not survive well. As a 
result, they should be planted at close intervals. Thinning 
the stand helps to provide adequate growing space for 
the surviving trees. 

The capability subclass is 11м. 


225—Lawler loam, 24 to 32 inches to sand and 
gravel, 0 to 2 percent slopes. This nearly level, 
somewhat poorly drained soil is on stream benches 
below limestone bluffs or more sloping upland soils. 
Areas are irregularly shaped and range from 5 to 25 
acres in size. 

Typically, the surface layer is black loam about 7 
inches thick. The subsurface layer is very dark grayish 
brown loam about 8 inches thick. The subsoil is about 13 
inches thick. The upper part is dark grayish brown, 
friable loam mottled with yellowish brown and olive 
brown; the next part is dark grayish brown, friable loam 
mottled with strong brown and olive brown; and the 
lower part is mottled yellowish brown, olive brown, and 
grayish brown, very friable sandy loam. The substratum 
to a depth of about 60 inches is dark grayish brown and 
dark gray gravelly loamy sand. 

Included with this soil in mapping are small areas 
where the surface layer is thinner and lighter colored and 
the content of organic matter is lower. These areas are 
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near the uplands. They make up less than 5 percent of 
the unit. 

The Lawler soil is moderately permeable in the upper 
part and very rapidly permeable in the substratum. It has 
a seasonal high water table. Available water capacity is 
low or moderate. Surface runoff is slow. Tilth is good. 
The content of organic matter is about 4 to 5 percent in 
the surface layer. Reaction typically is slightly acid or 
medium acid in the surface soil and in the upper part of 
the subsoil. The subsoil generally has a very low supply 
of available phosphorus and potassium. 

Most areas are cultivated. À few are used as 
permanent pasture. This soil is moderately well suited to 
corn, soybeans, and small grain and to grasses and 
legumes for hay or pasture. The fluctuating water table is 
moderately high in the spring but drops rapidly during the 
growing season. Tile drainage is beneficial in some 
areas. The drainage system should be carefully 
controlled, however, because the soil is somewhat 
droughty during extended dry periods. Installing the tile is 
difficult because of the loose, water-bearing sand and 
gravel. If row crops are intensively grown, erosion is a 
slight hazard. A system of conservation tillage that 
leaves crop residue on the surface helps to prevent 
excessive soil loss. Returning crop residue to the soil or 
regularly adding other organic material improves fertility, 
helps to prevent surface crusting, and increases the rate 
of water infiltration. 

In the areas used as pasture, overstocking or grazing 
during wet periods can result in surface compaction and 
poor tilth. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and the soil in good 
condition. 

The capability subclass is 15. 


226—Lawler loam, 32 to 40 inches ta sand and 
gravel, 0 to 2 percent slopes. This nearly level, 
somewhat poorly drained soil is on stream benches 
below limestone bluffs or more sloping upland soils. 
Areas are irregularly shaped and range from 5 to 25 
acres in size. 

Typically, the surface layer is very dark brown loam 
about 8 inches thick. The subsurface layer is very dark 
grayish brown loam about 12 inches thick. The subsoil is 
about 18 inches thick. It is friable. The upper part is dark 
grayish brown loam mottled with dark brown and brown; 
the next part is dark grayish brown loam mottled with 
strong brown, brown, and dark brown; and the lower part 
is brown sandy loam mottled with dark brown. The 
substratum to a depth of about 60 inches is strong 
brown loamy sand mottled with brown. In some areas 
the surface layer is dark grayish brown loam. 

Included with this soil in mapping are small areas of 
poorly drained soils in slight depressions in the stream 
benches. The wetness in these areas delays fieldwork 
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unless tile drains are installed. These soils make up less 
than 5 percent of the unit. 

The Lawler soil is moderately permeable in the upper 
part and very rapidly permeable in the substratum. It has 
a seasonal high water table. Available water capacity is 
moderate. Surface runoff is slow. Tilth is good. The 
content of organic matter is about 4 to 5 percent in the 
surface layer. Reaction typically is slightly acid or 
medium acid in the surface soil and in the upper part of 
the subsoil. The subsoil generally has a very low supply 
of available phosphorus and potassium. 

Most areas are cultivated. А few are pastured. This 
Soil is well suited to corn, soybeans, and small grain and 
to grasses and legumes for hay and pasture. The 
fluctuating water table is moderately high in the spring 
but drops rapidly during the growing season. Tile 
drainage is beneficial in some areas. The drainage 
system should be carefully controlled, however, because 
the soil is somewhat droughty during extended dry 
periods. Installing the tile is difficult because of the 
loose, water-bearing sand and gravel. If row crops are 
intensively grown, erosion is a slight hazard. A system of 
conservation tillage that leaves crop residue on the 
surface helps to prevent excessive soil loss. Returning 
crop residue to the soil or regularly adding other organic 
material improves fertility, helps to prevent surface 
crusting, and increases the rate of water infiltration. 

In the areas used as pasture, overstocking or grazing 
during wet periods can result in surface compaction and 
poor tilth. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and the soil in good 
condition. | 

The capability subclass is 118. 


249—Zwingle silt loam, 0 to 2 percent slopes. This 
nearly level, poorly drained soil is on high stream 
benches below limestone bluffs along tributaries of the 
Mississippi River. Areas are irregularly shaped and range 
from 5 to 20 acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 6 inches thick. The subsurface layer is 
grayish brown silt loam about 4 inches thick. The subsoil 
is very firm clay about 38 inches thick. The upper part is 
dark brown and has brown mottles; the next part is dark 
brown and brown and has light brown, reddish yellow, 
and grayish brown mottles; and the lower part is dark 
reddish gray. The upper part of the substratum is mottled 
yellowish brown and grayish brown clay. The lower part 
to a depth of about 60 inches is yellowish brown silty 
clay loam. In some areas the substratum is stratified silt 
loam and sandy loam. 

Included with this soil in mapping are small areas of 
soils in slight depressions in the stream benches. These 
soils have a subsoil that is grayer than that of the 
Zwingle soil. They make up 2 to 8 percent of the unit. 
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The Zwingle soil is very slowly permeable in the 
subsoil and the substratum. It has a seasonal high water 
table. Available water capacity is moderate or high. 
Surface runoff is slow. Tilth is poor. The soil puddles 
easily when wet and cannot be easily worked because of 
the high content of clay. The content of organic matter is 
about 1 to 2 percent in the surface layer. Reaction 
typically is strongly acid in the surface soil and strongly 
acid or very strongly acid in the upper part of the subsoil. 
The subsoil generally has a very low supply of available 
phosphorus and a medium supply of available 
potassium. 

Most areas are used as permanent pasture. Some are 
cultivated. This soil is poorly suited to corn, soybeans, 
and small grain and to grasses and legumes for hay and 
pasture. It is wet and sticky and has a high content of 
clay. Also, fertility is low. Tile cannot drain the soil 
satisfactorily. A surface drainage system helps to remove 
excess water. Regularly adding organic material 
improves fertility. 

Even if well managed, this soil is only moderately 
productive as pasture. Overgrazing or grazing when the 
Soil is too wet causes surface compaction and increases 
the likelihood of puddling. Proper stocking rates, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods are needed. 

This soil is poorly suited to trees because of the 
seasonal high water table. Also, shallow ponding is a 
hazard in some areas. The equipment limitation is 
severe, and seedling mortality and the windthrow hazard 
are moderate. Operating logging equipment is difficult. 
Ordinary logging equipment should be used only during 
the drier periods or during the winter, when the ground is 
frozen. Seedlings do not survive well. As a result, they 
should be planted at close intervals. Thinning the stand 
helps to provide adequate growing space for the 
surviving trees. Competing vegetation can be controlled 
by careful site preparation or by spraying or cutting. 

The capability subclass is Illw. 


249C—Zwingle silt loam, 2 to 9 percent slopes. 
This gently sloping and moderately sloping, poorly 
drained soil is on high stream benches below limestone 
bluffs along tributaries of the Mississippi River. Areas are 
irregularly shaped and range from 5 to 20 acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 4 inches thick. The subsurface layer is 
grayish brown silt loam about 4 inches thick. The subsoil 
is very firm clay about 35 inches thick. The upper part is 
dark brown and has reddish brown mottles; the next part 
is dark brown and has dark reddish gray and grayish 
brown mottles; and the lower part is dark brown. The 
substratum to a depth of about 60 inches is brown and 
reddish brown silt loam. In some areas the surface layer 
is grayish brown silt loam. In other areas the substratum 
is stratified silt loam and sandy loam. 
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This soil is very slowly permeable in the subsoil and 
the substratum. It has a seasonal high water table. 
Available water capacity is moderate or high. Surface 
runoff is slow or medium. Tilth is poor. The soil puddles 
easily when wet and cannot be easily worked. The 
content of organic matter is about 1 to 2 percent in the 
surface layer. Reaction typically is strongly acid in the 
surface soil and strongly acid or very strongly acid in the 
upper part of the subsoil. The subsoil generally has a 
very low supply of available phosphorus and a medium 
supply of available potassium. 

Most areas are used as permanent pasture. This soil 
is poorly suited to corn, soybeans, and small grain and 
to grasses and legumes for hay and pasture. It is wet 
and sticky and has a high content of clay. Also, erosion 
is a hazard if cultivated crops are grown. The soil is 
poorly suited to terracing because of the clayey subsoil. 
Tile cannot drain the soil satisfactorily. Regularly adding 
organic material improves fertility. 

If it can be established, a cover of pasture plants 
helps to control erosion. Overgrazing or grazing when 
the soil is too wet, however, causes surface compaction 
and excessive runoff and increases the likelihood of 
puddling. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods are needed. 

This soil is poorly suited to trees because it has a 
seasonal high water table. Also, shallow ponding is a 
hazard in some areas. The equipment limitation is 
severe, and seedling mortality and the windthrow hazard 
are moderate. Operating logging equipment is difficult. 
Ordinary logging equipment should be used only during 
the drier periods or during the winter, when the ground is 
frozen. Seedlings do not survive well. As a result, they 
should be planted at close intervals. Thinning the stand 
helps to provide adequate growing space for the 
surviving trees. Competing vegetation can be controlled 
by adequate site preparation or by spraying or cutting. 

The capability subclass is Ille. 


284—Flagler sandy loam, 0 to 2 percent slopes. 
This nearly level, somewhat excessively drained soil is 
on benches along small rivers and streams. Areas are 
irregularly shaped and are 5 to 15 acres in size. 

Typically, the surface layer is very dark brown sandy 
loam about 10 inches thick. The subsurface layer is very 
dark grayish brown sandy loam about 9 inches thick. The 
subsoil is very friable sandy ioam about 14 inches thick. 
The upper part is brown, and the lower part is dark 
yellowish brown. The content of gravel is about 5 to 10 
percent in the lower part. The substratum to a depth of 
about 60 inches is yellowish brown gravelly sand. In 
some areas the surface layer is loamy sand. 

Included with this soil in mapping are a few small 
areas where the surface layer is thinner and lighter 
colored and fertility and the content of organic matter 
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are lower. These areas are on benches near the 
uplands. They make up less than 5 percent of the unit. 

Permeability is moderately rapid in the upper part of 
the Flagler soil and very rapid in the substratum. 
Available water capacity is low. Surface runoff is slow. 
Tilth is good. The soil warms up quickly in the spring and 
can be worked soon after rainfall. The content of organic 
matter is about 1 to 2 percent in the surface layer. 
Reaction typically is slightly acid or medium acid in the 
surface layer and medium acid or strongly acid in the 
upper part of the subsoil. The subsoil generally has a 
low supply of available phosphorus and a very low 
supply of available potassium. 

Most areas are cultivated. A few are used as 
permanent pasture. This soil is suited to corn, soybeans, 
and small grain and to grasses and legumes for hay and 
pasture. It is droughty, however, and is subject to soil 
blowing. A system of conservation tillage that leaves 
crop residue on the surface conserves moisture and 
helps to prevent excessive soil loss. Returning crop 
residue to the soil or regularly adding other organic 
material improves fertility and increases the rate of water 
infiltration. 

In the areas used as pasture, overgrazing causes 
surface compaction and increases the likelihood of 
puddiing. Proper stocking rates, pasture rotation, and 
timely deferment of grazing help to keep the pasture and 
the soil in good condition. 

The capability subclass is Ills. 


284B—Flagler sandy loam, 2 to 5 percent slopes. 
This gently sloping, somewhat excessively drained soil is 
on benches along small rivers and streams. Areas are 
about 5 to 10 acres in size and are irregularly shaped. 

Typically, the surface layer is very dark brown sandy 
loam about 8 inches thick. The subsurface layer is very 
dark grayish brown sandy loam about 6 inches thick. The 
subsoil is about 13 inches thick. It is very friable. The 
upper part is brown sandy loam, the next part is dark 
yellowish brown sandy loam, and the lower part is 
yellowish brown coarse loamy sand. The substratum to a 
depth of about 60 inches is yellowish brown coarse sand 
that contains some gravel. In some areas the surface 
layer is very dark grayish brown sandy loam. 

Included with this soil in mapping are a few small 
areas where the surface layer is thinner and lighter 
colored and fertility and the content of organic matter 
are lower. These areas are on the benches near the 
uplands. They make up less than 5 percent of the unit. 

Permeability is moderately rapid in the upper part of 
the Flagler soil and very rapid in the substratum. 
Available water capacity is low. Surface runoff is 
medium. Tilth is good. The soil warms up quickly in the 
spring and can be worked soon after rainfall. The 
content of organic matter is about 1 to 2 percent in the 
surface layer. Reaction typically is slightly acid or 
medium acid in the surface layer and medium acid or 
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strongly acid in the upper part of the subsoil. The subsoil 
generally has a low supply of available phosphorus and 
a very low supply of available potassium. 

Many areas are cultivated. Some are used as 
permanent pasture. This soil is suited to corn, soybeans, 
and small grain and to grasses and legumes for hay and 
pasture. It is subject to soil blowing and water erosion, 
however, if it is cultivated. Also, it is droughty in most 
years. Productivity is low unless rainfall is above normal 
and very timely. Measures that control runoff, help to 
prevent excessive soil loss, and conserve moisture are 
needed. An example is a system of conservation tillage 
that leaves crop residue on the surface. Returning crop 
residue to the soil or regularly adding other organic 
material improves fertility and increases the rate of water 
infiltration. 

A cover of pasture plants or hay helps to control soil 
blowing and water erosion. Overgrazing, however, 
causes surface compaction, excessive runoff, and poor 
tilth. Proper stocking rates, pasture rotation, and timely 
deferment of grazing help to keep the pasture and the 
Soil in good condition. 

The capability subclass is Ше. 


291—Atterberry silt loam, 1 to 3 percent slopes. 
This very gently sloping, somewhat poorly drained soil is 
on broad ridgetops or divides in the uplands. Areas are 
irregularly shaped and range from 5 to 40 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. The subsurface layer is 
grayish brown, friable silt loam about 4 inches thick. The 
subsoil is about 34 inches thick. It is friable. The upper 
part is brown silt loam mottled with grayish brown and 
strong brown; the next part is grayish brown silty clay 
loam mottled with strong brown; and the lower part is 
grayish brown silt ioam mottled with strong brown. The 
substratum to a depth of about 60 inches is mottled 
strong brown and grayish brown silt loam. 

Included with this soil in mapping are areas where the 
surface layer is thinner and lighter colored and fertility 
and the content of organic matter are lower and small 
areas where the surface layer is thicker and darker and 
fertility and the content of organic matter are higher. 
These areas are on the ridgetops. The lighter colored 
areas make up less than 5 percent of the unit. The 
darker areas also make up less than 5 percent of the 
unit. Also included are a few small areas of poorly 
drained soils on the lower lying parts of the ridgetops. 
The wetness in these areas delays fieldwork for several 
days during wet periods unless tile drains are installed. 
These poorly drained soils make up less than 2 percent 
of the unit. 

The Atterberry soil is moderately permeable. It has a 
seasonal high water table. Available water capacity is 
high or very high. Surface runoff is slow. Tilth is good, 
but the soil tends to crust after heavy rainfall. The 
crusting retards plant growth. The content of organic 
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matter is about 2 to 4 percent in the surface layer. 
Reaction typically is neutral or slightly acid in the surface 
soil and strongly acid in the upper part of the subsoil. 
The subsoil generally has a medium supply of available 
phosphorus and a very low supply of available 
potassium. 

Most areas are cultivated. This soil is well suited to 
corn, soybeans, and small grain. The seasonal high 
water table often delays fieldwork in spring and during 
other wet periods. Installing drainage tile improves the 
timeliness of fieldwork. A system of conservation tillage 
that leaves crop residue on the surface helps to prevent 
excessive soil loss. Returning crop residue to the soil or 
regularly adding other organic material improves fertility 
and tilth. 

This soil is well suited to grasses and legumes for 
pasture or hay. Overgrazing or grazing when the soil is 
too wet, however, causes surface compaction and poor 
tilth. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and the soil in good 
condition. 

This soil is well suited to trees. It has a seasonal high 
water table, however, and remains wet for moderate 
periods after rainfall. Seedlings survive and grow well if 
competing vegetation is controlled by careful site 
preparation or by spraying or cutting. 

The capability class is 1. 


320—Arenzville silt loam, 0 to 2 percent slopes. 
This nearly level, moderately well drained and well 
drained soil is on narrow bottom land and alluvial fans 
below more sloping soils on loess-covered uplands. It is 
subject to flooding. Areas are elongated and range from 
5 to 25 acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 7 inches thick. The substratum is stratified 
dark grayish brown, brown, very dark grayish brown, and 
grayish brown silt loam about 21 inches thick. Below this 
is an older buried surface layer of black silt loam about 
17 inches thick. The underlying material to a depth of 
about 60 inches is very dark grayish brown loam. In 
some areas the surface layer is dark brown and dark 
grayish brown silt loam. 

Included with this soil in mapping are areas where the 
stratified silty sediments are more than 40 inches thick 
because siltation is more extensive or more frequent. 
These areas are near streams. They make up less than 
10 percent of the unit. 

The Arenzville soil is moderately permeable. It has a 
seasonal high water table. Available water capacity is 
high or very high. Surface runoff is slow. Tilth is good, 
but the soil tends to crust after heavy rainfall. The 
content of organic matter is 0.5 to 1.0 percent in the 
surface layer. Reaction typically is neutral or slightly acid 
throughout the profile. The supply of available 
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phosphorus generally is low, and the supply of available 
potassium is very low. 

Many areas are cultivated. Some narrow areas are 
used as permanent pasture. This soil is suited to corn, 
soybeans, and small grain. It is susceptible to high 
velocity, short duration flooding, however, during periods 
of heavy rainfali. The floodwater damages crops in some 
years. It can be controlled by levees and dikes. 

This soil is suited to grasses and legumes for hay and 
pasture. Overgrazing or grazing duríng wet periods after 
flooding, however, causes surface compaction and 
increases the likelihood of puddling. Pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

This soil is well suited to trees, but it is subject to 
overflow and to siltation from the more sloping adjacent 
upland soils. Seedlings survive and grow well if 
competing vegetation is controlled by careful site 
preparation or by spraying or cutting. 

The capability subclass is liw: 


323B—Terril loam, sandy substratum, 2 to 5 
percent slopes. This gently sloping, moderately well 
drained soil is on foot slopes and alluvial fans. Areas are 
about 5 to 15 acres in size and generally are long and 
narrow. 

Typically, the surface layer is black loam about 14 
inches thick. The subsurface layer is very dark brown 
and very dark grayish brown loam about 13 inches thick. 
The subsoil is friable loam about 22 inches thick. The 
upper part is brown, the next part is yellowish brown, 
and the lower part is dark yellowish brown. The 
substratum to a depth of about 60 inches is yellowish 
brown loamy sand. In some areas the surface soil is less 
than 24 inches thick. 

Included with this soil in mapping are a few areas of 
somewhat poorly drained soils that have a dark grayish 
brown subsoil. The wetness in these areas delays 
fieldwork in the spring of some years. These soils are on 
concave foot slopes. They make up less than 5 percent 
of the unit. 

Permeability is moderate in the upper part of the Terril 
soil and rapid in the substratum. Available water capacity 
is high. Surface runoff is medium in cultivated areas. 
Tilth is good. The content of organic matter is about 4 to 
5 percent in the surface layer. Reaction typically is 
neutral or slightly acid in the surface soil and subsoil. 
The subsoil generally has a very low supply of available 
phosphorus and potassium. 

Because this soil generally occurs as long and narrow 
areas, the use tends to be determined by the use of the 
adjacent soils. Many areas are cultivated along with the 
bottom land downslope. Some are used as permanent 
pasture along with the steeper soils upslope. The soil is 
well suited to corn, soybeans, and small grain. Because 
it receives runoff from the steeper soils upslope, 
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however, it is subject to rill erosion and gullying. 
Diversion terraces help to control the runoff. Reshaping 
and seeding waterways help to prevent gullying. 

This soil is well suited to grasses and legumes for hay 
and pasture. Overgrazing or grazing when the soil is too 
wet, however, causes surface compaction and poor tilth. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

The capability subclass is lle. 


391B—Clyde-Floyd complex, 1 to 4 percent slopes. 
These nearly level to gently sloping soils are along 
narrow upland drainageways that are U-shaped and 
generally are about 200 to 450 feet wide. The poorly 
drained Clyde soil is in the drainageways, and the 
somewhat poorly drained Floyd soil is adjacent to the 
drainageways, at the base of upland slopes. Areas are 
40 to 200 acres or more in size. They are about 50 
percent Clyde soi! and 35 percent Floyd soil. The two 
soils occur as areas so intricately mixed or so small that 
mapping them separately is not practical. 

Typically, the Clyde soil has a surface layer of black 
clay loam about 9 inches thick. The subsurface layer is 
about 14 inches of very dark gray clay loam and silty 
clay loam. The subsoil is about 20 inches thick. The 
upper part is mottled gray, light olive brown, and dark 
gray, friable silty clay loam; the next part is mottled gray 
and strong brown, friable sandy loam; and the lower part 
is mottled yellowish brown and grayish brown, firm loam. 
The substratum to a depth of about 60 inches is mottled 
yellowish brown and grayish brown loam. 

Typically, the Floyd soil has a surface layer of black 
loam about 7 inches thick. The subsurface layer is black 
loam about 8 inches thick. The subsoil is about 34 
inches thick. The upper part is dark grayish brown, 
friable loam; the next part is mottled grayish brown, 
yellowish brown, and strong brown, friable and very 
friable loam, sandy loam, and loamy sand; and the lower 
part is strong brown, firm loam mottled with grayish 
brown. The substratum to a depth of about 60 inches is 
mottled strong brown and grayish brown loam. 

Included with these soils in mapping are small areas 
where the surface layer is sandy or mucky. These areas 
are in the drainageways. The sandy soils are lower in 
fertility and less productive than the Clyde and Floyd 
soils. The mucky soils cannot be drained easily. The 
wetness may delay fieldwork. Included soils make up 
about 15 percent of the unit. 

The Clyde and Floyd soils are moderately permeable. 
They have a seasonal high water table. Available water 
capacity is high. Surface runoff is slow. Tilth is fair. The 
soils puddle readily if worked when wet and are hard and 
cloddy when dry. The content of organic matter is about 
7 to 11 percent in the surface layer of the Clyde soil and 
about 5 to 7 percent in the surface layer of the Floyd 
soil. Reaction typically is neutral or slightly acid in the 
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surface soil and subsoil of both soils. The subsoil 
generally has a very low supply of available phosphorus 
and potassium. 

Most areas are cultivated. Most areas that have not 
been tile drained are used as permanent pasture. If 
drained, these soils are well suited to corn, soybeans, 
and small grain. They are wet because of hillside 
seepage and runoff from adjacent soils upslope. 
‘Because of the seepage, a drainage system that 
intercepts laterally moving water is most likely to be 
successful. Stones and large granite boulders, which are 
common in many areas, may hinder the installation of 
tile. They should be removed before crops are grown. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility and tilth. 

These soils are well suited to grasses and legumes for 
pasture or hay. Overgrazing or grazing during wet 
periods, however, causes surface compaction and 
increases the likelihood of puddling. Proper stocking 
rates, pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and the soils in good condition. 

The capability subclass is liw. 


408B—Olin fine sandy loam, 2 to 5 percent slopes. 
This gently sloping, well drained soil is on convex ridges 
and side slopes on glaciated uplands. Areas are about 5 
to 10 acres in size and are irregularly shaped. 

Typically, the surface layer is very dark brown fine 
sandy loam about 8 inches thick. The subsurface layer is 
very dark grayish brown and dark brown fine sandy loam 
about 12 inches thick. The subsoil is about 34 inches 
thick. The upper part is brown, very friable sandy loam; 
the next part is yellowish brown, friable loam; and the 
lower part is yellowish brown, firm loam mottled with 
strong brown and brown. The substratum to a depth of 
about 60 inches is yellowish brown loam mottled with 
brown. In some areas the surface layer is loamy sand. In 
other areas the depth to loam glacial till is more than 40 
inches. 

Permeability is moderately rapid in the surface soil and 
the upper part of the subsoil and moderate in the glacial 
till in the lower part of the subsoil and in the substratum. 
Available water capacity is high. Surface runoff is 
medium in cultivated areas. Tilth is good. The soil can be 
worked easily and dries out quickly in the spring. The 
content of organic matter is about 1 to 2 percent in the 
surface layer. Reaction typically is neutral or slightly acid 
in the surface soil and slightly acid or medium acid in the 
upper part of the subsoil. The subsoil generally has a 
very low supply of available phosphorus and potassium. 

Most areas are cultivated. This soil is suited to corn, 
soybeans, and small grain and to grasses and legumes 
for hay and pasture. It is subject to soil blowing and 
water erosion, however, if it is cultivated, and it is 
droughty in some years. Because the soil is moderately 
rapidly permeable in the upper part and moderately 


51 


permeable in the lower part, seepage is a problem in 
some areas. It occurs during periods of heavy rainfall, 
when water tends to accumulate and then moves 
laterally. It can be controlled by tile drains. A system of 
conservation tillage that leaves crop residue on the 
surface and grassed waterways help to prevent 
excessive soil loss. The soil is not well suited to 
terracing because of the fine sandy loam surface layer. 

A cover of pasture plants or hay helps to control soil 
blowing and water erosion. Overgrazing or grazing when 
the soil is too wet, however, causes surface compaction, 
excessive runoff, and poor tilth. Proper stocking rates, 
pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and the soil in good condition. 

The capability subclass is lle. 


408C—Olin fine sandy loam, 5 to 9 percent slopes. 
This moderately sioping, well drained soil is on convex 
side slopes on glaciated uplands. Areas are about 5 to 
10 acres in size and are elongated. 

Typically, the surface layer is very dark brown fine 
sandy loam about 7 inches thick. The subsurface layer is 
very dark grayish brown fine sandy loam about 8 inches 
thick. The subsoil is about 32 inches thick. The upper 
part is brown, very friable sandy loam; the next part is 
yellowish brown, firm loam mottled with grayish brown 
and brown; and the lower part is yellowish brown, firm 
loam mottled with grayish brown. The substratum to a 
depth of about 60 inches is yellowish brown loam 
mottled with grayish brown. In some areas the surface 
layer and subsurface layer are loamy sand. 

Included with this soil in mapping are a few areas 
where the surface soil is less than 10 inches thick and 
fertility and the content of organic matter are lower. 
These areas are on the higher parts of the side slopes. 
They make up less than 6 percent of the unit. 

Permeability is moderately rapid in the surface soil and 
the upper part of the subsoil and moderate in the glacial 
till in the lower part of the subsoil and in the substratum. 
Available water capacity is high. Surface runoff is 
medium or rapid in cultivated areas. Tilth is good. The 
soil can be worked easily and dries out quickly in the 
spring. The content of organic matter is about 1 to 2 
percent in the surface layer. Reaction typically is neutral 
or slightly acid in the surface soil and slightly acid or 
medium acid in the upper part of the subsoil. The subsoil 
generally has a very low supply of available phosphorus 
and potassium. 

Most areas are cultivated. A few are pastured. If well 
managed, this soil is suited to corn, soybeans, and small 
grain and to grasses and legumes for hay and pasture. It 
is subject to soil blowing and water erosion, however, if it 
is cultivated, and it is droughty in some years. Because 
the soil is moderately rapidly permeable in the upper part 
and moderately permeable in the lower part, seepage is 
a problem. It occurs during periods of heavy rainfall, 
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when water tends to accumulate and then moves 
laterally. It can be controlled by tile drains. A system of 
conservation tillage that leaves crop residue on the 
surface and grassed waterways help to prevent 
excessive soil loss. The soil is not well suited to 
terracing because of the fine sandy loam surface layer. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility and increases 
the rate of water infiltration. 

A cover of pasture plants or hay helps to control soil 
blowing and water erosion. Overgrazing or grazing when 
the soil is too wet, however, causes surface compaction, 
excessive runoff, and poor tilth. Proper stocking rates, 
pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and the soil in good condition. 

The capability subclass is llle. 


444B—Jacwin loam, 2 to 5 percent slopes. This 
gently sloping, somewhat poorly drained soil is on foot 
slopes on high benches below areas where limestone 
crops out. Areas are irregularly shaped and range from 
15 to 40 acres in size. 

Typically, the surface layer is black loam about 13 
inches thick. Thé subsurface layer is very dark grayish 
brown loam about 5 inches thick. The subsoil is about 17 
inches thick. The upper part is dark grayish brown, 
friable loam mottled with yellowish brown and light olive 
brown, and the lower part is greenish gray and yellowish 
brown, extremely firm silty clay. Greenish gray and 
yellowish brown silty clay shale is at a depth of about 35 
inches. In some areas the surface layer is sandy loam. 

included with this soil in mapping are areas where the 
depth to clayey shale is 4 feet or more and a sandy layer 
as much as 2 feet thick is common. These areas 
generally cannot be drained easily. They are on the 
upper parts of the foot slopes. They make up 5 to 10 
percent of the unit. 

The Jacwin soil is moderately permeable in the upper 
part and very slowly permeable in the lower part. It has a 
seasonal high water table. Available water capacity is 
moderate. Surface runoff is medium. Tilth is fair. The soil 
dries out slowly and tends to puddle if worked when wet. 
The content of organic matter is about 4 to 5 percent in 
the surface layer. Reaction typically is neutral or slightly 
acid in the surface soil and the upper part of the subsoil. 
The subsoil generally has а low. supply of available 
phosphorus and potassium. 

Most areas are used as permanent pasture. If drained 
and protected against water erosion, this soil is suited to 
corn and soybeans. Draining the soil is difficult because 
the wetness is caused by runoff from the soils upslope. 
The excess water should be intercepted before it seeps 
into the root zone of those soils. Also, tile drains should 
not be installed in the clayey shale, and the backfill 
material should be porous. A system of conservation 
tillage that leaves crop residue on the surface helps to 
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prevent excessive soil loss. A combination of drainage 
tile and terraces is needed in some areas. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes poor tilth. Proper stocking rates, 
pasture rotation, timely deferment of grazing, and 
restricted use during wet periods help to keep the 
pasture and the soil in fairly good condition. 

The capability subclass is Не. 


444C—Jacwin loam, 5 to 9 percent slopes. This 
moderately sloping, somewhat poorly drained soil is on 
slightly concave foot slopes on high benches in the 
uplands. Areas are irregularly shaped and are 5 to 15 
acres in size. 

Typically, the surface layer is black loam about 11 
inches thick. The subsurface layer is very dark grayish 
brown loam about 8 inches thick. The subsoil is about 16 
inches thick. The upper part is dark grayish brown, 
friable loam that has a few light olive brown mottles, and 
the lower part is greenish gray and yellowish brown, 
extremely firm silty clay. Greenish gray and yellowish 
brown silty clay shale is at a depth of about 35 inches. In 
some areas the surface layer is very dark grayish brown 
sandy loam about 6 inches thick. 

Included with this soil in mapping are areas where the 
depth to clayey shale is 4 feet or more and a sandy layer 
as much as 2 feet thick is common. These areas 
generally cannot be drained easily. They are on the 
upper parts of the foot slopes. They make up 5 to 10 
percent of the unit. 

The Jacwin soil is moderately permeable in the upper 
part and very slowly permeable in the lower part. It has a 
seasonal high water table. Available water capacity is 
moderate. Surface runoff is medium. Tilth is fair. The soil 
is wet and seepy in the spring. It dries out slowly and 
tends to puddle if it is worked when wet. The content of 
organic matter is about 4 to 5 percent in the surface 
layer. Reaction typically is neutral or slightly acid in the 
surface soil and the upper part of the subsoil. The 
subsoil generally has a low supply of available 
phosphorus and potassium. 

Most areas are used as permanent pasture. This soil 
is suited to corn, soybeans, and small grain. It is subject 
to erosion, however, if it is cultivated. Also, it is wet and 
seepy. Draining the soil is difficult because the wetness 
is caused by runoff from the soils upslope. The excess 
water should be intercepted before it seeps into the root 
zone of those soils. A system of conservation tillage that 
leaves crop residue on the surface helps to prevent 
excessive soil loss. A combination of terraces and 
drainage tile is needed in some areas. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction and poor tilth and 
increases the runoff rate. Proper stocking rates, pasture 
rotation, timely deferment of grazing, and restricted use 
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during wet periods help to keep the pasture and the soil 
in fairly good condition. 
The capability subclass is Ше. 


444D—Jacwin loam, 9 to 14 percent slopes. This 
strongly sloping, somewhat poorly drained soil is on 
slightly convex foot slopes and side slopes on high 
benches in the uplands. Areas are irregularly shaped and 
are 5 to 10 acres in size. 

Typically, the surface layer is black loam about 10 
inches thick. The subsurface layer is very dark grayish 
brown loam about 5 inches thick. The subsoil is about 15 
inches thick. The upper part is dark grayish brown, 
friable loam that has a few light olive brown mottles, and 
the lower part is greenish gray and yellowish brown, 
extremely firm silty clay. Greenish gray and yellowish 
brown silty clay shale is at a depth of about 30 inches. In 
some areas the surface layer is dark grayish brown loam 
about 6 inches thick. 

Included with this soil in mapping are a few areas 
where the depth to clayey shale is 4 feet or more and a 
sandy layer as much as 2 feet thick is common. These 
areas generally cannot be drained easily. They are on 
the upper parts of the foot slopes. They make up less 
than 6 percent of the unit. Also included are a few areas, 
on the lower parts of the side slopes, where the depth to 
clayey shale is less than 20 inches. The soils in these 
areas are better drained than the Jacwin soil. Also, they 
have a higher content of lime in the surface layer. They 
make up less than 4 percent of the unit. 

The Jacwin soil is moderately permeable in the upper 
part and very slowly permeable in the lower part. It has a 
seasonal high water table. Available water capacity is 
moderate. Surface runoff is rapid. Tilth is fair. The soil 
tends to puddle if worked when wet. The content of 
organic matter is about 4 to 5 percent in the surface 
layer. Reaction typically is neutral in the surface soil and 
the upper part of the subsoil. The subsoil generally has a 
low supply of available phosphorus and potassium. 

Most areas are used as permanent pasture. This soil 
is poorly suited to corn, soybeans, and small grain and 
to grasses and legumes for hay and pasture. If cultivated 
crops are grown, erosion is a hazard. Also, wetness and 
seepage are limitations. Draining the soil is difficult 
because the wetness is caused by runoff from the soils 
upslope. The excess water should be intercepted before 
it seeps into the root zone of those soils. 

À cover of pasture plants helps to control erosion, but 
grazing should be limited because the maximum stocking 
rate on this soil is low. Overgrazing or grazing when the 
soil is too wet causes surface compaction and poor tilth 
and increases the runoff rate. Proper stocking rates, 
pasture rotation, and deferment of grazing during wet 
periods help to keep the pasture and the soil in good 
condition. 

The capability subclass is IVe. 
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462B—Downs silt loam, benches, 2 to 5 percent 
slopes. This gently sloping, well drained soil is on high 
loess-covered benches along small streams. Areas are 
irregularly shaped and range from 10 to 50 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. The subsurface layer is 
dark grayish brown silt loam about 4 inches thick. The 
subsoil is friable silt loam about 36 inches thick. The 
upper part is brown, and the lower part is yellowish 
brown. The substratum to a depth of about 60 inches is 
yellowish brown silt loam that has a few grayish brown 
mottles. Coarse sand and gravel are below a depth of 60 
inches. In some areas the surface layer is very dark 
brown silt loam about 10 inches thick. 

Permeability is moderate. Available water capacity is 
high or very high. Surface runoff is medium in cultivated 
areas. Tilth is good, but the soil tends to crust after 
heavy rainfall. The content of organic matter is about 2 
to 3 percent in the surface layer. Reaction typically is 
slightly acid or medium acid in the surface soil and 
strongly acid in the upper part of the subsoil. The subsoil 
generally has a medium supply of available phosphorus 
and a very low supply of available potassium. 

Most areas are cultivated. This soil is well suited to 
corn, soybeans, and small grain and to grasses and 
legumes for hay and pasture. Erosion is a hazard, 
however, if cultivated crops are grown. A system of 
conservation tillage that leaves crop residue on the 
surface and stripcropping help to prevent excessive soil 
loss. {п a few areas slopes are long enough and uniform 
enough for terracing and contour farming. Returning crop 
residue to the soil or regularly adding other organic 
material improves fertility, helps to prevent surface 
crusting, and increases the rate of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

This soil is well suited to trees. Seedlings survive and 
grow well if competing vegetation is controlled by careful 
site preparation or by spraying or cutting. 

The capability subclass is Пе. 


463B—Fayette silt loam, benches, 2 to 5 percent 
slopes. This gently sloping, well drained soil is on high 
loess-covered benches along small streams. Areas are 
irregularly shaped and range from 10 to 50 acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 8 inches thick. The subsoil is about 37 
inches thick. It is friable. The upper part is brown silty 
clay loam, the next part is dark yellowish brown silty clay 
loam, and the lower part is yellowish brown silt loam. 
The substratum to a depth of about 60 inches is 
yellowish brown silt loam. Coarse sand and gravel are 
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below a depth of about 60 inches. In some areas the 
surface layer is dark grayish brown and brown silt loam. 

Permeability is moderate. Available water capacity is 
high or very high. Surface runoff is medium in cultivated 
areas. Tilth is fair. The soil tends to puddle or crust after 
heavy rainfall. The puddling and crusting increase the 
runoff rate and retard plant growth. The content of 
organic matter is about 1 to 2 percent in the surface 
layer. Reaction typically is slightly acid or medium acid in 
the surface layer and strongly acid in the upper part of 
the subsoil. The subsoil generally has a high supply of 
available phosphorus and a very low supply of available 
potassium. 

Most areas are cultivated. This soil is well suited to 
corn, soybeans, and small grain and to grasses and 
legumes for hay and pasture. Erosion is a hazard, 
however, if cultivated crops are grown. À system of 
conservation tillage that leaves crop residue on the 
surface and stripcropping help to prevent excessive soil 
loss. In a few areas slopes are long enough and uniform 
enough for terracing and contour farming. Returning crop 
residue to the soil or regularly adding other organic 
material improves fertility, helps to prevent surface 
crusting, and increases the rate of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

This soil is well suited to trees. Seedlings survive and 
grow well if competing vegetation is controlled by careful 
site preparation or by spraying or cutting. 

The capability subclass is lle. 


463C—Fayette silt loam, benches, 5 10 9 percent 
slopes. This moderately sloping, well drained soil is on 
high benches along small streams. Areas are irregularly 
shaped and range from 10 to 30 acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 8 inches thick. The subsoil is about 37 
inches thick. It is friable. The upper part is brown silty 
clay loam, the next part is dark yellowish brown silty clay 
loam, and the lower part is yellowish brown silt loam. 
The substratum to a depth of about 60 inches is 
yellowish brown silt loam. Coarse sand and gravel are 
below a depth of 60 inches. In some areas the surface 
layer is dark grayish brown and brown silt loam. 

Permeability is moderate. Available water capacity is 
high or very high. Surface runoff is medium in cultivated 
areas. Tilth is fair. The soil tends to puddle or crust after 
heavy rainfall. The puddling and crusting increase the 
runoff rate and retard plant growth. The content of 
organic matter is about 1 to 2 percent in the surface 
layer. Reaction typically is slightly acid or medium acid in 
the surface layer and strongly acid in the upper part of 
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the subsoil. The subsoil generally has a high supply of 
available phosphorus and a very low supply of available 
potassium. 

Most areas are cultivated. This soil is suited to corn, 
Soybeans, and small grain and to grasses and legumes 
for hay and pasture. Erosion is a hazard, however, if 
cultivated crops are grown. À system of conservation 
tillage that leaves crop residue on the surface and 
stripcropping help to prevent excessive soil loss. In a 
few areas slopes are long enough and uniform enough 
for terracing and contour farming. Returning crop residue 
to the soil or regularly adding other organic material 
improves fertility, helps to prevent surface crusting, and 
increases the rate of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing. when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

This soil is well suited to trees. Seedlings survive and 
grow well if competing vegetation is controlled by careful 
site preparation or by spraying or cutting. 

The capability subclass is llle. 


471--Огап loam, 0 to 2 percent slopes. This nearly 
level, somewhat poorly drained soil is on broad upland 
ridges. Areas are about 20 to 80 acres in size and are 
irregularly shaped. 

Typically, the surface layer is very dark gray loam 
about 8 inches thick. The subsurface layer is brown loam 
about 5 inches thick. The subsoil is about 28 inches 
thick. The upper part is grayish brown, friable loam 
mottled with yellowish brown and reddish brown; the 
next part is mottled grayish brown, strong brown, and 
light brownish gray, firm loam; and the lower part is 
mottled grayish brown and strong brown, firm loam. The 
substratum to a depth of about 60 inches is mottled light 
brownish gray and strong brown loam. In most areas it is 
underlain by limestone bedrock at a depth of 6 to 10 
feet. In some areas the surface layer is dark grayish 
brown silt loam. 

This soil is moderately permeable. It has a seasonal 
high water table. Available water capacity is high. 
Surface runoff is slow in cultivated areas. ТШ is good. 
The content of organic matter is about 2 to 3 percent in 
the surface layer. Reaction typically is neutral or slightly 
acid in the surface layer and medium acid or strongly 
acid in the subsurface layer and the upper part of the 
subsoil. The subsoil generally has a very low supply of 
available phosphorus and potassium. 

Most areas are cultivated. This soil is well suited to 
corn, soybeans, and small grain. In places it is too wet 
for planting early in spring because the water table is 
seasonally high. Tile drainage is beneficial in some 
years. It improves the timeliness of fieldwork. A system 
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of conservation tillage that leaves crop residue on the 
surface helps to prevent excessive soil loss. Returning 
crop residue to the soil or regularly adding other organic 
material improves fertility and helps to prevent 
deterioration of tilth. 

This soil is well suited to grasses and legumes for 
pasture or hay. Overgrazing or grazing when the soil is 
too wet, however, causes surface compaction and poor 
tilth. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and the soil in good 
condition. 

This soil is well suited to trees. It has a seasonal high 
water table, however, and remains wet for moderate 
periods after rainfall. Equipment should be used only 
during the drier periods. Tree seeds, cuttings, and 
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seedlings survive and grow well if competing vegetation 
is controlled or removed by careful site preparation or by 
spraying or cutting. 

The capability class is 1. 


478G 一 Rock outcrop-Nordness complex, 25 to 60 
percent slopes. This very steep map unit occurs as 
areas of Rock outcrop intermingled with areas of a 
shallow, well drained Nordness soil. It is on escarpments 
and upland slopes along the major streams (fig. 15). The 
escarpments commonly are 100 to 200 feet high, but in 
some areas they rise nearly 400 feet above the 
Mississippi River. The precipitous slopes commonly are 
wooded and covered by huge masses and blocks of 
limestone broken off from the higher lying adjacent 


Figure 15.—An area of Rock outcrop-Nordness complex, 25 to 60 percent slopes, south of McGregor. 
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slopes. Areas are about 45 percent Rock outcrop and 40 
percent Nordness soil. The soil and the Rock outcrop 
occur as areas 50 intricately mixed that mapping them 
separately is not practical. 

included with the Rock outcrop and Nordness soil in 
mapping are areas of the moderately deep or deep 
Dubuque and Jacwin soils on the upper parts of the 
slopes. These soils make up about 5 percent of the unit. 
Also included are areas of Nordness soils that have a 
slope of more than 60 percent. These soils make up 
about 10 percent of the unit. 

Typically, the Rock outcrop is dolomite limestone 
bedrock. Near the Mississippi River, however, it also 
occurs as beds of sandstone and shale. A thin layer of 
silt loam or loam covers the bedrock in some areas. 

Typically, the Nordness soil has a surface layer of very 
dark gray silt loam about 1 inch thick. The subsurface 
layer is dark grayish brown silt loam about 2 inches thick. 
The subsoil is about 5 inches thick. The upper part is 
brown, friable silt loam, and the lower part is dark brown, 
very firm silty clay. Hard, fractured limestone is at a 
depth of about 8 inches. Limestone fragments are 
common on the surface and throughout the soil. 

Permeability is moderate in the Nordness soil. 
Available water capacity is very low. Surface runoff is 
very rapid. Tilth is poor. The content of organic matter is 
about 1 to 2 percent in the surface layer. The soil 
typically is neutral or slightly acid throughout. The subsoil 
generally has a very low supply of available phosphorus 
and potassium. 

Most areas are wooded. À few areas are used as 
permanent pasture. This map unit is not suited to 
cultivated crops or to hay and pasture because of the 
very steep slope and the Rock outcrop. 

This map unit is poorly suited to trees. Seedling 
mortality is severe on the Nordness soil because of the 
very steep slope and the shallowness to limestone 
bedrock. The limestone is fractured, however, and tree 
roots can penetrate the rock crevasses. Plant 
competition should be controlled by careful site 
preparation or by spraying or cutting. Ordinary equipment 
cannot be used because of the very steep slope. Special 
equipment can be used, but caution is‘needed in 
operating this equipment. 

The capability subclass is VIIs. 


480B—Orwood silt loam, 2 to 5 percent slopes. 
This gently sloping, well drained soil is on narrow ridges 
in the uplands. Areas are about 10 to 15 acres in size 
and are irregularly shaped. 

Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. The subsoil is about 48 
inches thick. It is friable. The upper part is brown and 
yellowish brown silt loam high in content of sand, the 
next part is yellowish brown loam, and the lower part is 
yellowish brown loam that has lenses of strong brown 
fine sand. The substratum to a depth of 60 inches is 
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yellowish brown loam that has lenses of yellowish brown 
fine sand. In some areas the surface layer is loam. 

Included with this soil in mapping are areas where the 
surface layer is lighter colored and the content of 
organic matter is lower. These areas are on the ridges. 
They make up less than 10 percent of the unit. 

Permeability is moderate in the Orwood soil. Available 
water capacity is high or very high. Surface runoff is 
medium in cultivated areas. Tilth is good, but the soil 
tends to crust after heavy rainfall. The content of organic 
matter is about 2 to 3 percent in the surface layer. 
Reaction typically is neutral or slightly acid in the surface 
layer and slightly acid or medium acid in the upper part 
of the subsoil. The subsoil generally has a medium 
supply of available phosphorus and a low supply of 
available potassium. 

Most areas are cultivated. This soil is well suited to 
corn, soybeans, and small grain and to grasses and 
legumes for hay and pasture. Erosion is a hazard, 
however, if cultivated crops are grown. A system of 
conservation tillage that leaves crop residue on the 
surface, grassed waterways, and stripcropping help to 
prevent excessive soil loss. In some areas slopes are 
long enough and uniform enough for terracing and 
contour farming. Returning crop residue to the soil or 
regularly adding other organic material improves fertility, 
helps to prevent surface crusting, and increases the rate 
of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

This soil is well suited to trees. Seedlings survive and 
grow well if competing vegetation is controlled by careful 
site preparation or by spraying or cutting. 

The capability subclass is Пе. 


480C—Orwood silt loam, 5 to 9 percent slopes. 
This moderately sloping, well drained soil is on narrow 
ridges and long, convex side slopes in the uplands. 
Areas are about 10 to 15 acres in size and are irregularly 
shaped. 

Typically, the surface layer is about 8 inches of very 
dark grayish brown silt loam high in content of sand. The 
subsoil is about 40 inches thick. It is friable. The upper 
part is brown silt loam high in content of sand, the next 
part is dark yellowish brown silt loam high in content of 
sand, and the lower part is yellowish brown loam. The 
substratum to a depth of about 60 inches is yellowish 
brown loam that has lenses of strong brown fine sand. In 
some areas the surface layer is loam. In other areas it is 
dark grayish brown silt loam. 

Permeability is moderate. Available water capacity is 
high or very high. Surface runoff is medium in cultivated 
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areas. Tilth is good, but the soil tends to crust after 
heavy rainfall. The content of organic matter is about 2 
to 3 percent in the surface layer. Reaction typically is 
slightly acid or medium acid in the surface layer and 
medium acid or strongly acid in the upper part of the 
subsoil. The subsoil generally has a medium supply of 
available phosphorus and a low supply of available 
potassium. 

Most areas are cultivated. This soil is suited to corn, 
soybeans, and small grain and to grasses and legumes 
for hay and pasture. Erosion is a hazard, however, if 
cultivated crops are grown. А system of conservation 
tillage that leaves crop residue on the surface, grassed 
waterways, and stripcropping help to prevent excessive 
soil loss. In some areas slopes are long enough and 
uniform enough for terracing and contour farming. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility, helps to prevent 
surface crusting, and increases the rate of water 
infiltration. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

This soil is well suited to trees. Seedlings survive and 
grow well if competing vegetation is controlled by careful 
site preparation or by spraying or cutting. 

The capability subclass is Ille. 


480D2—Orwood silt loam, 9 to 14 percent slopes, 
moderately eroded. This strongly sloping, well drained 
soil is on long, convex side slopes in the uplands. Areas 
are elongated and are 10 to 15 acres in size. 

Typically, the surface layer is about 8 inches of mixed 
very dark grayish brown and brown silt loam high in 
content of sand. Plowing has mixed the upper part of the 
subsoil with the surface layer. The subsoil is about 35 
inches thick. It is friable. The upper part is brown silt 
loam high in content of sand, the next part is dark 
yellowish brown silt loam high in content of sand, and 
the lower part is yellowish brown loam. The substratum 
to a depth of about 60 inches is yellowish brown loam 
that has lenses of strong brown fine sand. 

included with this soil in mapping are small, severely 
eroded areas where the surface layer is brown silt loam 
and fertility and the content of organic matter are lower. 
These areas are on the higher parts of the side slopes. 
They make up less than 5 percent of the unit. 

Permeability is moderate in the Orwood soil. Available 
water capacity is high or very high. Surface runoff is 
rapid in cultivated areas. Tilth is fair. The soil tends to 
puddie or crust after heavy rainfall. The puddling and 
crusting increase the runoff rate and retard plant growth. 
The content of organic matter is about 1 to 2 percent in 
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the surface layer. Reaction typically is slightly acid or 
medium acid in the surface layer and medium acid or 
strongly acid in the upper part of the subsoil. The subsoil 
generally has a medium supply of available phosphorus 
and a low supply of available potassium. 

Most areas are cultivated. This soil is suited to corn 
and soybeans grown occasionally in rotation with small 
grain and to grasses and legumes for hay and pasture. 
Further erosion is a hazard, however, if cultivated crops 
are grown. A system of conservation tillage that leaves 
crop residue on the surface and grassed waterways help 
to prevent excessive soil loss. In many areas slopes are 
long enough and uniform enough for terracing and 
contour farming. Returning crop residue to the soil or 
regularly adding other organic material improves fertility, 
helps to prevent surface crusting, and increases the rate 
of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

This soil is well suited to trees. Seedlings survive and 
grow well if competing vegetation is controlled by careful 
site preparation or by spraying or cutting. 

The capability subclass is Ше. 


480E2—Orwood silt loam, 14 to 18 percent slopes, 
moderately eroded. This moderately steep, well drained 
soil is on short, convex side slopes in the uplands. Areas 
are elongated and are 5 to 10 acres in size. 

Typically, the surface layer is about 8 inches of mixed 
very dark grayish brown and brown silt loam high in 
content of sand. Plowing has mixed the upper part of the 
subsoil with the surface layer. The subsoil is about 32 
inches thick. It is friable. The upper part is brown silt 
loam high in content of sand, the next part is dark 
yellowish brown silt loam high in content of sand, and 
the lower part is yellowish brown loam. The substratum 
to a depth of about 60 inches is yellowish brown loam 
and fine sand. 

Included with this soil in mapping are small, severely 
eroded areas where the surface layer is brown silt loam 
and fertility and the content of organic matter are lower. 
These areas are on the higher parts of the side slopes. 
They make up less than 8 percent of the unit. 

Permeability is moderate in the Orwood soil. Available 
water capacity is high or very high. Surface runoff is 
rapid in cultivated areas. Tilth is fair. The soil tends to 
puddle or crust after heavy rainfall. The puddling and 
crusting increase the runoff rate and retard plant growth. 
The content of organic matter is about 1 to 2 percent in 
the surface layer. Reaction typically is slightly acid or 
medium acid in the surface layer and medium acid or 
strongly acid in the upper part of the subsoil. The subsoil 
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generally has a medium supply of available phosphorus 
and a low supply of available potassium. 

Many areas are cultivated. Some are pastured. This 
soil is poorly suited to corn and soybeans. Further 
erosion is a hazard if cultivated crops are grown. À 
system of conservation tillage that leaves crop residue 
on the surface and grassed waterways help to prevent 
excessive soil loss. In most areas slopes are too short 
and too steep for terracing, but some areas can be 
terraced along with the less sloping soils upslope. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility, helps to prevent 
surface grusting, and increases the rate of water 
infiltration. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

This soil is moderately well suited to trees. The hazard 
of erosion and the equipment limitation are moderate. 
Caretully selecting sites for logging trails or roads and 
laying out the trails or roads on the contour or nearly on 
the contour help to control erosion. Because of the 
slope, special logging equipment is needed. Also, 
caution is needed in operating the equipment. 

The capability subclass is IVe. 


483C—Frankville silt loam, 20 to 30 inches to 
limestone, 5 to 9 percent slopes. This moderately 
sloping, well drained soil is on long, narrow ridges in the 
uplands. Areas are 5 to 10 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. The subsoil is about 20 
inches thick. The upper part is brown and dark yellowish 
brown, friable silt loam; the next part is yellowish brown, 
friable silty clay loam; and the lower part is brown, very 
firm clay. Hard, fractured limestone bedrock is at a depth 
of about 28 inches. 

Permeability is moderate. Available water capacity is 
low. Surface runoff is medium or rapid in cultivated 
areas. Tilth is good. The soil tends to crust after heavy 
rainfall. The content of organic matter is about 2 to 3 
percent in the surface layer. Reaction typically is neutral 
or slightly acid in the surface layer and slightly acid or 
medium acid in the upper part of the subsoil. The subsoil 
generally has a medium supply of available phosphorus 
and a very low supply of available potassium. 

Many areas are cultivated. Some are pastured. This 
soil is suited to cultivated crops occasionally grown in 
rotation with hay and small grain. Erosion is a hazard, 
however, if cultivated crops are grown. Soil loss through 
erosion adversely affects cropping by decreasing the 
depth to limestone. A scarcity of moisture is likely to 
result in crop damage unless rainfall is timely during the 
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growing season. А system of conservation tillage that 
leaves crop residue on the surface, grassed waterways, 
and stripcropping help to prevent excessive soil loss. 
The soil is not well suited to terracing because the 
bedrock may interfere with construction. Returning crop 
residue to the soil or regularly adding other organic 
material improves fertility, helps to prevent surface 
crusting, and increases the rate of water infiltration. 

А cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

This soil is well suited to trees. Tree growth may be 
limited, however, because of the low available water 
capacity and the shallowness to limestone bedrock. 
Seedlings survive and grow well only if competing 
vegetation is controlled by careful site preparation or by 
spraying or cutting. 

The capability subclass is Ше. 


483D2—Frankville silt loam, 20 to 30 inches to 
limestone, 9 to 14 percent slopes, moderately 
eroded. This strongly sloping, well drained soil is on 
convex side slopes in the uplands. Areas are about 5 to 
15 acres in size and are elongated. 

Typically, the surface layer is mixed very dark grayish 
brown and brown silt loam about 8 inches thick. Plowing 
has mixed the upper part of the subsoil with the surface 
layer. The subsoil is about 20 inches thick. The upper 
part is brown, friable silt loam; the next part is yellowish 
brown, friable silty clay loam; and the lower part is 
brown, very firm silty clay. Hard, fractured limestone 
bedrock is at a depth of about 28 inches. In some areas 
the surface layer is brown silty clay loam. 

Included with this soil in mapping are small areas 
where the depth to limestone bedrock is 30 to 40 inches 
and the soil is less droughty. These areas are on the 
upper parts of the side slopes. They make up less than 5 
percent of the unit. 

Permeability is moderate in the Frankville soil. 
Available water capacity is low. Surface runoff is rapid in 
cultivated areas. Tilth is fair. The soil tends to puddle or 
crust after heavy rainfall. The puddling and crusting 
increase the runoff rate and retard plant growth. The 
content of organic matter is about 1 to 2 percent in the 
surface layer. Reaction typically is neutral or slightly acid 
in the surface layer and slightly acid or medium acid in 
the upper part of the subsoil. The subsoil generally has.a 
medium supply of available phosphorus and a very low 
supply of available potassium. 

Many areas are cultivated. Some are pastured. This 
soil is poorly suited to cultivated crops because the 
hazard of further erosion is severe. Soil loss through 
erosion adversely affects cropping by decreasing the 
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depth to limestone. À scarcity of moisture is likely to 
result in crop damage unless rainfall is timely during the 
growing season. À system of conservation tillage that 
leaves crop residue on the surface, grassed waterways, 
and stripcropping help to prevent excessive soil loss. 
The soil is not well suited to terracing because deep cuts 
may expose the limestone bedrock. Returning crop 
residue to the soil or regularly adding other organic 
material improves fertility, helps to prevent surface 
crusting, and increases the rate of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

This soil is well suited to trees. Tree growth may be 
limited, however, because of the low available water 
capacity and the shallowness to limestone bedrock. 
Seedlings survive and grow well only if competing 
vegetation is controlled by careful site preparation or by 
spraying or cutting. 

The capability subclass is IVe. 


483E2—Frankville silt loam, 20 to 30 inches to 
limestone, 14 to 18 percent slopes, moderately 
eroded. This moderately steep, well drained soil is on 
short, convex side slopes in the uplands. Areas are 
elongated and are 5 to 15 acres in size. 

Typically, the surface layer is mixed very dark grayish 
brown and brown silt loam about 8 inches thick. Plowing 
has mixed the upper part of the subsoil with the surface 
layer. The subsoil is about 14 inches thick. The upper 
part is brown and dark yellowish brown, friable silt loam; 
the next part is yellowish brown, friable silty clay loam; 
and the lower part is brown, very firm clay. Hard, 
fractured limestone bedrock is at a depth of about 22 
inches. In some areas the surface layer is brown silty 
clay loam. 

Included with this soil in mapping are small areas of 
Nordness soils on the lower parts of the side slopes. 
These soils are 8 to 20 inches deep over limestone 
bedrock and are more droughty than the Frankville soil. 
They make up about 2 to 8 percent of the unit. 

Permeability is moderate in the Frankville soil. 
Available water capacity is low. Surface runoff is rapid. 
Tilth is fair. The soil tends to puddle or crust after heavy 
rainfall. The puddling and crusting increase the runoff 
rate and retard plant growth. The content of organic 
matter is about 1 to 2 percent in the surface layer. 
Reaction typically is neutral or slightly acid in the surface 
layer and slightly acid or medium acid in the upper part 
of the subsoil. The subsoil generally has a medium 
supply of available phosphorus and a very low supply of 
available potassium. 
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Most areas are pastured. Some are cultivated. This 
soil generally is not suited to corn and soybeans and is 
poorly suited to small grain and hay. If cultivated crops 
are grown, the hazard of further erosion is severe. These 
crops should be grown only to reestablish pasture. Soil 
loss through erosion adversely affects cropping by 
decreasing the depth to limestone. 

A cover of pasture plants helps to control erosion. 
Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction and excessive 
runoff. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and the soil in fairly 
good condition. 

This soil is moderately well suited to trees. Tree 
growth may be limited by the low available water 
capacity and the shallowness to limestone bedrock. The 
hazard of erosion and the equipment limitation are 
severe. Carefully selecting sites for logging trails or 
roads and laying out the trails or roads on the contour or 
nearly оп the contour help to control erosion. Because 
of the slope, special logging equipment is needed. Also, 
caution is needed in operating the equipment. 

The capability subclass is Vle. 


485—Spillville loam, 0 to 2 percent slopes. This 
nearly level, moderately well drained and somewhat 
poorly drained soil is on bottom land along small rivers 
and large streams. It is subject to flooding. Areas are 
irregularly shaped and range from 5 to 30 acres in size. 

Typically, the surface layer is black loam about 7 
inches thick. The subsurface layer is very dark brown 
and very dark grayish brown loam about 41 inches thick. 
The substratum to a depth of about 60 inches is very 
dark grayish brown sandy loam mottled with very dark 
gray. In some areas the surface soil is only about 24 to 
30 inches thick. 

Included with this soil in mapping are small areas that 
have received 6 to 18 inches of lighter colored silt loam 
overwash. Also included are small areas of sandy soils 
that are lower in content of organic matter and less 
fertile than the Spillville soil. included areas are near the 
streams. They make up 5 to 10 percent of the unit. 

The Spillville soil is moderately permeable. It has a 
seasonal high water table. Available water capacity is 
high. Surface runoff is slow. Tilth is good. The content of 
organic matter is about 4 to 6 percent in the surface 
layer. The soil typically is neutral or slightly acid 
throughout. It generally has a low supply of available 
phosphorus and a very low supply of available 
potassium. 

Most areas are cultivated. A few are used as 
permanent pasture. If protected from floodwater, this soil 
is well suited to corn, soybeans, and small grain. 
Diversion terraces are needed in some areas to control 
the floodwater. The need for flood protection varies from 
area to area because the flooding pattern was modified 
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when streams channels were deepened and 
straightened and when roads and road ditches were 
contructed. 

This soil is well suited to grasses and legumes for hay 
and pasture. Overgrazing or grazing when the soil is too 
wet, however, causes surface compaction and poor tilth. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

The capability class is l. 


487B—Otter-Worthen silt loams, 1 to 4 percent 
slopes. These gently sloping soils are along narrow 
drainageways at the base of upland slopes. The 
drainageways are U-shaped and generally are about 150 
to 300 feet wide. The poorly drained Otter soil is in the 
drainageways and is subject to flooding. The well 
drained Worthen soil is in the higher lying areas adjacent 
to the drainageways. Areas are long and narrow and 
commonly are several hundred acres in size. They are 
about 55 percent Otter soil and 35 percent Worthen soil. 
The two soils occur as areas so intricately mixed or so 
small that mapping them separately is not practical. 

Typically, the Otter soil has a surface layer of very 
dark gray silt loam about 8 inches thick. The subsurface 
layer is black and very dark gray silt loam about 23 
inches thick. It is mottled in the lower part. The 
substratum to a depth of about 60 inches is friable silt 
loam. The upper part is dark gray and is mottled with 
light olive.brown, and the lower part is mottled grayish 
brown and light olive brown. In some areas the surface 
layer is silty clay loam. 

Typically, the Worthen soil has a surface layer of very 
dark brown silt loam about 8 inches thick. The 
subsurface layer is very dark brown and dark grayish 
brown silt loam about 24 inches thick. The subsoil is 
friable silt loam about 20 inches thick. The upper part is 
dark yellowish brown, and the lower part is yellowish 
brown. The substratum to a depth of about 60 inches is 
yellowish brown silt loam that has a few grayish brown 
mottles. 

Included with these soils in mapping, along the lower 
parts of the drainageways, are small areas that have 
received 6 to 18 inches of lighter colored silt loam 
overwash. The soils in these areas are less fertile than 
the Otter and Worthen soils and have a lower content of 
organic matter. They make up about 10 percent of the 
unit. 

Permeability is moderate in the Otter and Worthen 
soils. The Otter soil has a seasonal high water table. 
Available water capacity is high or very high in the Otter 
soil and very high in the Worthen soil. Surface runoff is 
slow on both soils. Tilth is fair in the Otter soil and good 
in the Worthen soil. The Otter soil puddles readily if 
worked when wet and is hard and cloddy when dry. The 
content of organic matter is about 5 to 7 percent in the 
surface layer of the Otter soil and 3 to 5 percent in the 
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surface layer of the Worthen soil. Reaction typically is 
neutral or slightly acid in the upper part of both soils. It is 
neutral in the substratum of the Otter scil and medium 
acid in the subsoil of the Worthen soil. The substratum 
of the Otter soil generally has a low supply of available 
phosphorus and a very low supply of available 
potassium. The subsoil of the Worthen soil generally has 
a medium supply of available phosphorus and a very low 
supply of available potassium. 

Many areas are used as permanent pasture. Some are 
cropped along with the surrounding soils. They generally 
are too small to be cropped separately. If drained and 
protected from floodwater, the Otter soil is moderately 
well suited to corn, soybeans, and small grain and to 
grasses and legumes for hay and pasture. The Worthen 
Soil is well suited to those uses. During periods of heavy 
rainfall, the wet Otter soil is subject to overflow from the 
more sloping soils upslope and the Worthen soil receives 
runoff from those soils. As a result, crops are damaged 
in some years. Diversion terraces are needed in some 
areas to prevent crop damage. Tile drains function well 
in most areas if suitable outlets are available. If the 
Worthen soil is cultivated, erosion is a slight hazard. It 
can be controlled, however, by a system of conservation 
tillage that leaves crop residue on the surface. 

In the areas used as pasture, overgrazing or grazing 
during wet periods increases the likelihood of puddling. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

The Otter soil is poorly suited to trees because it is 
subject to overflow and may remain wet for moderate to 
long periods after rainfall. The equipment limitation is 
severe, and seedling mortality and the windthrow hazard 
are moderate. Ordinary logging equipment should be 
used only during the drier periods or during the winter, 
when the ground is frozen. Because they do not survive 
well, seedlings should be planted at close intervals. 
Thinning the stand helps to provide adequate growing 
space for the surviving trees. 

The capability subclass is Нм. 


489--Оввіап silt loam, 0 to 2 percent slopes. This 
nearly level, poorly drained soil is on bottom land, low 
stream benches, and the lower parts of broad upland 
drainageways. It is subject to flooding. Areas are 
irregularly shaped and range from 5 to 30 acres in size. 

Typically, the surface layer is very dark gray silt loam 
about 6 inches thick. The subsurface layer is black and 
very dark gray silt loam about 23 inches thick. The 
subsoil is friable silt loam about 34 inches thick. The 
upper part is dark gray and is mottled with grayish 
brown, the next part is olive gray and is mottled with light 
olive brown, olive yellow, and yellowish brown, and the 
lower part is olive gray. The substratum to a depth of 
about 60 inches is olive gray silt loam mottled with 
strong brown. In some areas the surface layer and 
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subsurface layer are silty clay loam. In other areas the 
surface layer is dark grayish brown silt loam. 

This soil is moderately permeable. It has a seasonal 
high water table. Available water capacity is very high. 
Surface runoff-is very slow. Tilth is fair. The soil puddles 
readily if worked when wet and is hard and cloddy when 
dry. The content of organic matter is about 5 to 7 
percent in the surface layer. The soil typically is neutral 
throughout. The subsoil generally has a low supply of 
available phosphorus and potassium. 

Most areas are cultivated. A few are pastured. If 
drained and protected from floodwater, this soil is well 
Suited to corn and soybeans. It is wet as a result of the 
occasional flooding, the slow runoff, and the seasonal 
high water table. Plowing is difficult, and tillage is 
delayed in some years because of excessive wetness. 
Tile drains function well if suitable outlets are available. 
Diversion terraces help to control floodwater. 

This soil is well suited to grasses and legumes for hay 
and pasture. Overgrazing or grazing during wet periods, 
however, increases the likelihood of puddling. Proper 
stocking rates, pasture rotation, timely deferment of 
grazing, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

The capability subclass is 1м. 


490—Caneek silt loam, 0 to 2 percent slopes. This 
nearly level, somewhat poorly drained and poorly drained 
Soil is on narrow bottom land below very steep limestone 
bluffs and escarpments. It is subject to flooding. Areas 
are about 5 to 10 acres in size and are irregularly 
shaped. 

Typically, the surface layer is dark grayish brown silt 
loam about 6 inches thick. The substratum is stratified 
dark grayish brown, dark gray, brown, and very dark 
grayish brown silt loam about 26 inches thick. It has 
common reddish brown mottles. The next 18 inches is 
an older buried surface layer of black and very dark gray, 
friable silt loam. Below this to a depth of about 60 inches 
is a buried subsoil of dark gray silt loam. 

Included with this soil in mapping are areas where the 
stratified silty sediments are more than 40 inches thick 
because siltation is more frequent or more extensive. 
These areas are near the streams. They make up about 
5 to 10 percent of the unit. 

The Caneek soil is moderately permeable. It has a 
seasonal high water table. Available water capacity is 
very high. Surface runoff is slow. Tilth is poor. The soil 
dries out slowly and tends to puddle or crust after heavy 
rainfall. The content of organic matter is about 0.5 to 1.0 
percent in the surface layer. Reaction typically is mildly 
alkaline in the silty sediments and neutral in the buried 
surface layer. The supply of available phosphorus and 
potassium generally is very low. 

Most areas are used for permanent pasture or are 
wooded. A few are cultivated. If drained and protected 
from floodwater, this soil is suited to corn, soybeans, and 
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small grain. it is wet as a result of the flooding, the slow 
runoff, and the seasonal high water table. In some years 
crops are damaged by high velocity runoff during periods 
of heavy rainfall. Tile drains function well if suitable 
outlets are available. Diversion terraces help to control 
floodwater. 

This soil is suited to grasses and legumes for hay and 
pasture. Overgrazing or grazing during wet periods, 
however, causes surface compaction and increases the 
likelihood of puddling. Proper stocking rates, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture and the soil 
in good condition. 

The capability subclass is llw. 


496B—Dorchester-Volney complex, 1 to 5 percent 
slopes. These gently sloping soils are on the lower parts 
of narrow upland drainageways. They are subject to 
flooding. The Dorchester soil is moderately well drained 
and the Volney soil well drained or somewhat 
excessively drained. The drainageways generally are 200 
to 500 feet wide and are as long as 2 miles or more. 
They are dry most of the year but become high velocity 
streams for short periods during heavy rainfall. Areas are 
about 50 percent Dorchester soil and 40 percent Volney 
Soil. The two soils occur as areas so intricately mixed or 
so small that mapping them separately is not practical. 

Typically, the surface layer of the Dorchester soil is 
dark grayish brown silt loam about 8 inches thick. The 
substratum is stratified dark grayish brown, grayish 
brown, and brown silt loam about 23 inches thick. Below 
this to a depth of about 60 inches is an older buried 
surface layer of black and very dark brown silt loam. In 
some areas the surface layer is very dark grayish brown 
silt loam. 

Typically, the surface layer of the Volney soil is very 
dark brown channery silt loam about 11 inches thick. 
The subsurface layer is black and very dark brown 
channery silt loam about 18 inches thick. The content of 
coarse limestone fragments in this layer is about 40 to 
60 percent. The substratum to a depth of about 60 
inches is very dark brown, very dark grayish brown, and 
brown very flaggy silt loam. In some areas it is very 
channery loam. 

Included with these soils in mapping are small areas of 
the somewhat poorly drained and poorly drained Caneek 
soils. These included soils are in low lying areas and are 
wet because of seepage from the soils upslope. They 
make up about 10 percent of the unit. 

Permeability is moderate in the Dorchester soil. It is 
moderately rapid in the upper part of the Volney soil and 
very rapid in the substratum. Available water capacity is 
very high in the Dorchester soil and moderate in the 
Volney soil. Surface runoff is medium on both soils. Tilth 
is fair in the Dorchester soil and poor in the Volney soil. 
If cultivated, the Dorchester soil tends to puddle or crust 
after heavy rainfall. Because of the coarse limestone 
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fragments, cultivating the Volney soil is very difficult. The 
content of organic matter is about 0.5 to 1.0 percent in 
the surface layer of the Dorchester soil and 3 to 5 
percent in the surface layer of the Volney soil. The 
surface layer of both soils is mildly alkaline or 
moderately alkaline. The supply of available phosphorus 
is low and the supply of available potassium very low. 

Most areas are used as permanent pasture or are 
wooded. These soils generally are not suited to 
cultivated crops or to grasses and legumes for hay. They 
are subject to occasional high velocity runoff from the 
steep and very steep soils upslope. Young crops can be 
covered by the sediments. In some areas the runoff 
deposits new sediments containing limestone fragments, 
which interfere with fieldwork. Because the soils are 
below areas of the very steep Rock outcrop-Nordness 
complex, accessing most areas with ordinary farm 
machinery is very difficult. In some areas diversions help 
to remove local runoff. 

These soils are suited to pasture, but they are subject 
to high velocity runoff during periods of heavy rainfall 
and can be covered by sediments. Grazing during wet 
periods causes surface compaction and excessive 
runoff. The maximum grazing capacity generally is low 
because many areas are not readily accessible and little 
fertilizer can be applied. Proper stocking rates, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to prevent further damage to the 
pasture and the soil. 

These soils are moderately well suited to trees. 
Seedling mortality is moderate on the Dorchester soil 
because of the high velocity runoff. Seedlings should be 
planted at close intervals. Thinning the stand helps to 
provide adequate growing space for the surviving trees. 
Competing vegetation can be controlled by careful site 
preparation or by spraying or cutting. 

The capability subclass is VIs. 


497E—Fayette-Dubuque silt loams, 14 to 18 
percent slopes. These moderately steep, well drained 
soils are on generally short upland slopes that are 
dissected by many small waterways and gullies. The 
Fayette soil is on convex side slopes, and the Dubuque 
soil is near the base of the convex slopes. Areas are 
irregularly shaped and range from 10 to 40 acres in size. 
They are about 50 percent Fayette soil and 30 percent . 
Dubuque soil. The two soils occur as areas so intricately 
mixed or so small that mapping them separately is not 
practical. 

Typically, the Fayette soil has a surface layer of very 
dark gray silt loam about 3 inches thick. The subsurface 
layer is dark gray and dark grayish brown silt loam about 
5 inches thick. The subsoil is about 35 inches thick. It is 
friable. The upper part is dark yellowish brown silty clay 
loam, the next part is yellowish brown silty clay loam, 
and the lower part is yellowish brown silt loam. The 
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substratum to a depth of about 60 inches is yellowish 
brown silt loam mottled with grayish brown. 

Typically, the Dubuque soil has a surface layer of very 
dark grayish brown silt loam about 6 inches thick. The 
subsoil is about 15 inches thick. The upper part is dark 
yellowish brown, friable silt loam; the next part is 
yellowish brown, friable silty clay loam; and the lower 
part is brown, very firm clay. Hard, fractured limestone 
bedrock is at a depth of about 21 inches. 

Included with these soils in mapping are small areas of 
Exette, Jacwin, and Nordness soils. Exette soils are 
grayer in the subsoil and substratum than the Fayette 
soil. They are on highly dissected side slopes. The 
somewhat poorly drained Jacwin soils formed in 
residuum of clayey shale along waterways and springs. 
Nordness soils are 8 to 20 inches deep over limestone 
bedrock. They are at the base of the slopes. Included 
soils make up about 20 percent of the unit. 

Permeability is moderate in the Fayette soil. It is 
moderate in the upper part of the Dubuque soil and slow 
in the lower part of the subsoil. Available water capacity 
is high or very high in the Fayette soil and low in the 
Dubuque soil. Surface runoff is rapid on both soils. Tilth 
is fair. If cultivated, the soils tend to puddle or crust after 
heavy rainfall. The content of organic matter is about 1 
to 2 percent in the surface layer. The Fayette soil 
typically is slightly acid or medium acid in the surface 
layer and strongly acid in the upper part of the subsoil. 
The Dubuque soil is slightly acid in the surface layer and 
medium acid in the subsoil. The subsoil of the Fayette 
soil generally has a high supply of available phosphorus 
and a very low supply of available potassium. That of the 
Dubuque soil has a medium supply of available 
phosphorus and a very low supply of available 
potassium. 

Most areas are used as permanent pasture. These 
soils generally are not suited to cultivated crops or to 
hay. If cultivated crops are grown, erosion is a severe 
hazard. Operating farm machinery is difficult because the 
areas are dissected by many small waterways and 
gullies. Some areas receive water from small springs and 
are very wet and seepy. In many areas cultivating is 
difficult because of limestone boulders on the surface. 
The boulders have rolled downslope from the higher 
lying areas. 

A cover of pasture plants helps to control erosion. 
Overgrazing or grazing when the soils are too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in fairly 
good condition. 

These soils are moderately well suited to trees. Trees 
grow well on the Fayette soil, but root penetration is 
restricted by the limestone bedrock in the Dubuque soil. 
The hazard of erosion and the equipment limitation are 
moderate. Carefully selecting sites for logging trails or 
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roads and laying out the trails or roads on the contour or 
nearly on the contour help to control erosion. Because 
of the slope, special logging equipment and caution in 
operating the equipment are needed. 

The capability subclass is Vle. 


497F—Fayette-Dubuque silt loams, 18 to 30 
percent slopes. These steep and very steep, well 
drained soils are on generally short upland slopes that 
are dissected by many small waterways and gullies. The 
Fayette soil is on convex side slopes, and the Dubuque 
soil is near the base of the slopes. Areas are irregularly 
shaped and range from 10 to 45 acres in size. They are 
about 50 percent Fayette soil and 35 percent Dubuque 
soil. The two soils occur as areas so intricately mixed or 
so small that mapping them separately is not practical. 

Typically, the Fayette soil has a surface layer of very 
dark gray silt loam about 3 inches thick. The subsurface 
layer is dark grayish brown silt loam about 4 inches thick. 
The subsoil is about 34 inches thick. It is friable. The 
upper part is dark yellowish brown silty clay loam, the 
next part is yellowish brown silty clay loam, and the 
lower part is yellowish brown silt loam. The substratum 
to a depth of about 60 inches is yellowish brown silt 
loam mottled with grayish brown. 

Typically, the Dubuque soil has a surface layer of very 
dark gray silt loam about 5 inches thick. The subsoil is 
about 14 inches thick. The upper part is dark yellowish 
brown, friable silt loam; the next part is yellowish brown, 
friable silty clay loam; and the lower part is brown, very 
firm clay. Hard, fractured limestone bedrock is at a depth 
of about 20 inches. 

Included with these soils in mapping are small areas of 
Exette, Jacwin, and Nordness soils. Exette soils have a 
grayer subsoil and substratum than the Fayette soil. 
They are on highly dissected side slopes. The somewhat 
poorly drained Jacwin soils formed in residuum of clayey 
shale along waterways and springs. Nordness soils are 8 
to 20 inches deep over limestone bedrock. They are at 
the base of the slopes. Included soils make up about 15 
percent of the unit. 

Permeability is moderate in the Fayette soil. It is 
moderate in the upper part of the Dubuque soil and slow 
in the lower part of the subsoil. Available water capacity 
is high or very high in the Fayette soil and low in the 
Dubuque soil. Surface runoff is rapid on both soils. Tilth 
is fair. If cultivated, the soils tend to puddle or crust after 
heavy rainfall. The content of organic matter is about 1 
to 2 percent in the surface layer. The Fayette soil 
typically is slightly acid or medium acid in the surface 
layer and strongly acid in the upper part of the subsoil. 
The Dubuque soil is slightly acid in the surface layer and 
medium acid in the subsoil. The subsoil of the Fayette 
Soil generally has a high supply of available phosphorus 
and a very low supply of available potassium. That of the 
Dubuque soil has a medium supply of available 
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phosphorus and a very low supply of available 
potassium. 

Most areas are used as permanent pasture or are 
wooded. These soils generally are not suited to 
cultivated crops or to hay. If cultivated crops are grown, 
erosion is a severe hazard. Operating farm machinery is 
difficult because of the slope and the many small 
waterways and gullies. Some areas receive water from 
small springs and are very wet and seepy. In many areas 
cultivating is difficult because of limestone boulders on 
the surface. The boulders have rolled downslope from 
the higher lying areas. 

These soils are poorly suited to pasture. Grazing 
should be limited. Overgrazing or grazing when the soils 
are too wet causes surface compaction and excessive 
runoff. 

These soils are moderately well suited to trees. Trees 
grow well on the Fayette soil, but root penetration is 
restricted by the limestone bedrock in the Dubuque soil. 
The hazard of erosion and the equipment limitation are 
moderate. Carefully selecting sites for logging trails or 
roads and laying out the trails or roads on the contour or 
nearly on the contour help to control erosion. Because 
of the slope, special logging equipment and caution in 
operating the equipment are needed. 

The capability subclass is Vile. 


499B—Nordness silt loam, 2 to 5 percent slopes. 
This gently sloping, well drained soil is on extended, 
narrow ridges in the uplands. Areas are irregularly 
shaped and are 5 to 15 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 2 inches thick. The subsurface layer is 
dark grayish brown silt loam about 4 inches thick. The 
subsoil is about 10 inches thick. It has common 
limestone fragments. The upper part is brown, friable silt 
loam, and the lower part is dark brown, very firm clay. 
Hard, fractured limestone is at a depth of about 16 
inches. In some areas the surface layer is dark grayish 
brown silt loam about 7 inches thick. 

Permeability is moderate. Available water capacity is 
very low. Surface runoff is medium. Tilth is fair. The 
content of organic matter is about 1 to 2 percent in the 
surface layer. Reaction typically is slightly acid ог 
medium acid in the surface layer and in the subsoil. The 
subsoil generally has a very low supply of available 
phosphorus and potassium. 

Most areas are wooded or are used as permanent 
pasture. A few are cultivated. This soil is poorly suited to 
cultivated crops because it is droughty and is subject to 
erosion. It has a very limited root zone, and tillage is very 
difficult because of the shallowness to bedrock and the 
limestone slabs on the surface. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
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timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in fairly 
good condition. 

Although most areas support native hardwoods, this 
soil is poorly suited to trees because it is droughty and 
has a limited root zone. Seedling mortality is severe, and 
the hazard of erosion and the equipment limitation are 
moderate. Seedlings do not survive well. As a result, 
they should be planted at close intervals. Thinning the 
stand helps to provide adequate growing space for the 
surviving trees. Plant competition should be controlled by 

. careful site preparation or by spraying or cutting. 

The capability subclass is IVs. 


499D—Nordness silt loam, 5 to 14 percent slopes. 
This moderately sloping and strongly sloping, well 
drained soil is on narrow ridges and convex side slopes 
in the uplands. Areas are long and narrow and range 
from 10 to 25 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 2 inches thick. The subsurface layer is 
dark grayish brown silt loam about 3 inches thick. The 
subsoil is about 7 inches thick. It has common limestone 
fragments. The upper part is brown, friable silt loam, and 
the lower part is dark brown and reddish brown, very firm 
clay. Hard, fractured limestone is at a depth of about 12 
inches. In some areas limestone fragments crop out. in 
other areas the surface layer is brown silt loam about 7 
inches thick. 

Permeability is moderate. Available water capacity is 
very low. Surface runoff is rapid. Tilth is poor because of 
the shallowness to limestone bedrock and the limestone 
fragments throughout the soil. The content of organic 
matter is about 1 to 2 percent in the surface layer. 
Reaction typically is slightly acid or medium acid in the 
surface layer and in the subsoil. The subsoil generally 
has a very low supply of available potassium. 

Most areas are wooded or are used as permanent 
pasture. A few are used for corn, oats, or grass-legume 
meadows. This soil generally is not suited to cultivated 
crops because it is droughty and is subject to erosion. It 
has a very limited root zone, and tilling is very difficult 
because of the exposed bedrock and limestone slabs. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in fairly 
good condition. 

Although most areas support native hardwoods, this 
soil is poorly suited to trees because it has a limited root 
zone and is droughty. Seedling mortality is severe, and 
the hazard of erosion and the equipment limitation are 
moderate. Seedlings do not survive well. As a result, 
they should be planted at close intervals. Thinning the 
stand helps to provide adequate growing space for the 
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surviving trees. Plant competition should be controlled by 
careful site preparation or by spraying and cutting. 
The capability subclass is VIs. 


499F—Nordness silt loam, 14 to 25 percent slopes. 
This moderately steep and steep, well drained soil is on 
convex side slopes in the uplands. Areas are elongated 
and range from 10 to 40 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 1 inch thick. The subsurface layer is dark 
grayish brown silt loam is about 2 inches thick. The 
subsoil is about 5 inches thick. The upper part is brown, 
friable silt loam, and the lower part is dark brown and 
reddish brown, very firm clay. Hard, fractured limestone 
is at a depth of about 8 inches. 

Included with this soil in mapping are many areas 
where limestone bedrock crops out at the base of the 
slopes. These areas make up about 10 percent of the 
unit. 

Permeability is moderate. Available water capacity is 
very low. Surface runoff is rapid. Tilth is poor. The 
content of organic matter is about 1 to 2 percent in the 
surface layer. Reaction typically is slightly acid or 
medium acid in the surface layer and in the subsoil. The 
subsoil generally has a very low supply of available 
phosphorus and potassium. 

Most areas are wooded or used as permanent 
pasture. This soil generally is not suited to cultivated 
crops because it is extremely erodible, very droughty, 
shallow to limestone, and low in fertility. Tilling is very 
difficult because of the exposed bedrock and limestone 
slabs. Also, operating ordinary farm machinery is very 
difficult because of the slope. 

À cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction and excessive 
runoff. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and the soil in fairly 
good condition. 

Although most areas support native hardwoods, this 
Soil is poorly suited to trees because it has a limited root 
zone and is very droughty. Seedling mortality is severe, 
and the hazard of erosion and the equipment limitation 
are moderate. Seedlings do not survive well. As a result, 
they should be planted at close intervals. Thinning the 
stand helps to provide adequate growing space for the 
surviving trees. Plant competition should be controlled by 
careful site preparation or by spraying or cutting. 
Carefully selecting sites for logging trails or roads and 
laying out the trails or roads on the contour or nearly on 
the contour help to control erosion. Because of the 
slope, special logging equipment and caution in 
operating the equipment are needed. 

The capability subclass is Vils. 
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512B—Marlean loam, 2 to 5 percent slopes. This 
gently sloping, well drained soil is on ridges and side 
slopes in the uplands. Areas are about 10 acres in size 
and are irregularly shaped. 

‚ Typically, the surface layer is very dark grayish brown 
loam about 8 inches thick. The subsoil is dark brown, 
friable loam about 4 inches thick. The substratum to a 
depth of about 60 inches is mixed very dark grayish 
brown, dark brown, and brown very channery loam. 

Included with this soil in mapping are a few areas 
where cultivating is difficult because coarse limestone 
fragments are on the surface. The soils in these areas 
are more droughty than the Marlean soil. They are on 
convex side slopes. They make up about 5 to 10 percent 
of the unit. 

Permeability is moderate in the upper part of the 
Marlean soil and moderately rapid in the substratum. 
Available water capacity is low. Surface runoff is medium 
in cultivated areas. Tilth is poor because of the coarse 
fragments close to the surface. The content of organic 
matter is about 2 to 3 percent in the surface layer. 
Reaction typically is neutral or slightly acid in the surface 
layer and subsoil. The subsoil generally has a very low 
supply of available phosphorus and potassium. 

Most areas are pastured. A few are cultivated. This 
Soil is poorly suited to corn, soybeans, and small grain 
because it is droughty and cannot be easily tilled. Also, it 
is subject to erosion if.it is cultivated. A system of 
conservation tillage that leaves crop residue on the 
surface and grassed waterways help to prevent 
excessive soil loss. The fragmented limestone at a depth 
of 8 to 18 inches hinders the construction of terraces. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility and increases 
the rate of water infiltration. 

A cover of pasture plants helps to control erosion. 
Overgrazing, however, causes surface compaction and 
excessive runoff. Proper stocking rates, pasture rotation, 
and timely deferment of grazing help to keep the pasture 
and the soil in fairly good condition. 

The capability subclass is IVs. 


512D2—Marlean loam, 5 to 14 percent slopes, 
moderately eroded. This moderately sloping and 
strongly sloping, well drained soil is on convex side 
slopes in the uplands. Areas are about 5 to 10 acres in 
Size and are elongated. 

Typically, the surface layer is very dark grayish brown 
and brown loam about 8 inches thick. Plowing has mixed 
the upper part of the subsoil with the surface layer. The 
subsoil is brown, friable loam about 4 inches thick. The 
substratum to a depth of about 60 inches is mixed very 
dark grayish brown, dark brown, and brown very 
channery loam. 

Included with this soil in mapping are areas where 
cultivating is difficult because coarse limestone 
fragments are on the surface. The soils in these areas 
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are more droughty than the Marlean soil. They are at the 
base of the side slopes. They make up about 10 percent 
of the unit. 

Permeability is moderate in the upper part of the 
Мапеап soil and moderately rapid in the substratum. 
Available water capacity is low. Surface runoff is rapid in 
cultivated areas. Tilth is poor because of the coarse 
fragments close to the surface. The content of organic 
matter is about 1 to 2 percent in the surface layer. 
Reaction typically is neutral or slightly acid in the surface 
layer and subsoil. The subsoil generally has a very low 
supply of available phosphorus and potassium. 

Most areas are pastured. A few are cultivated. This 
soil generally is not suited to corn and soybeans and is 
poorly suited to small grain and to grasses and legumes 
for hay and pasture. It is droughty and is highly 
susceptible to erosion if it is cultivated. Also, it cannot be 
easily tilled. Cultivated crops should be grown only to 
reestablish pasture. 

A cover of pasture plants helps to control erosion. 
Overgrazing, however, causes surface compaction and 
excessive runoff. Proper stocking rates, pasture rotation, 
and timely deferment of grazing help to keep the pasture 
and the soil in fairly good condition. 

The capability subclass is Vls. 


551—Calamine loam, 1 to 3 percent slopes. This 
very gently sloping, poorly drained and very poorly 
drained soil is on foot slopes on high benches below 
limestone bluffs. Areas are irregularly shaped and range 
from 10 to 30 acres in size. 

Typically, the surface layer is black loam about 6 
inches thick. The subsurface layer is black clay loam 
about 9 inches thick. The subsoil is about 21 inches 
thick. The upper part is dark gray, friable clay loam 
mottled with olive gray; the next part is olive gray, friable 
clay loam mottled with olive and yellowish brown; and 
the lower part is mottled greenish gray and light olive 
brown, extremely firm silty clay. Mottled greenish gray 
and olive yellow, extremely firm silty clay shale is at a 
depth of about 36 inches. In some areas the surface soil 
is less than 10 inches thick. 

Included with this soil in mapping are areas where the 
depth to clayey shale is 48 inches or more and a sandy 
layer as much as 2 feet thick is common above the 
clayey shale. These areas cannot be drained easily. 
They are on the upper parts of the foot slopes. They 
make up 2 to 8 percent of the unit. 

The Calamine soil is moderately permeable in the 
upper part and very slowly permeable in the lower part 
of the subsoil and in the substratum. It has a seasonal 
high water table. Available water capacity is moderate. 
Surface runoff is slow. Tilth is poor. The soil dries out 
very slowly and receives runoff from the soils and 
springs upslope. It puddles if worked when wet and is 
hard and cloddy when dry. The content of organic matter 
is about 8 to 10 percent in the surface layer. The surface 
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soil and subsoil typically are neutral to mildly alkaline, 
and the substratum generally is mildly alkaline and 
strongly effervescent. The subsoil generally has a low 
supply of available phosphorus and potassium. 

Most areas are used as permanent pasture. 
Overgrazing or grazing when the soil is too wet causes 
surface compaction and poor tilth and increases the 
likelihood of puddling. Proper stocking rates, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture in fairly good 
condition. 

This soil is poorly suited to corn and soybeans 
because it is wet. A drainage system is needed but 
cannot be installed easily. Tiling is difficult because the 
depth to clayey shale varies from area to area. Tile 
drains should not be installed in the clayey shale, and 
the backfill material should be porous. 

This soil is poorly suited to trees because it has a 
seasonal high water table and remains wet for long 
periods after rainfall. The shale bedrock restricts root 
penetration. The equipment limitation, seedling mortality, 
and the windthrow hazard are severe. Ordinary logging 
equipment should be used only during the drier periods 
or during the winter, when the ground is frozen. Because 
they do not survive well, seedlings should be planted at 
close intervals. Thinning the stand helps to provide 
adequate growing space for the surviving trees. 

The capability subclass is Ilw. 


589—Otter silt loam, 0 to 2 percent slopes. This 
nearly level, poorly drained soil is on bottom land and 
low benches along streams and rivers. It is subject to 
flooding. Areas are irregularly shaped and range from 5 
to 25 acres in size. 

Typically, the surface layer is very dark gray silt loam 
about 8 inches thick. The subsurface layer is black silt 
loam about 23 inches thick. The substratum to a depth 
of about 60 inches is dark gray, grayish brown, and light 
olive brown silt loam. 

Included with this soil in mapping are small areas that 
have received 6 to 18 inches of lighter colored silt loam 
overwash. The soils in these areas are less fertile than 
the Otter soil and have a lower content of organic 
matter. They are near the streams. They make up 4 to 
10 percent of the unit. 

The Otter soil is moderately permeable. It has а 
seasonal high water table. Available water capacity is 
high or very high. Surface runoff is very slow or ponded. 
Tilth is poor. The soil puddles readily if worked when wet 
and is hard and cloddy when dry. The content of organic 
matter is about 5 to 7 percent in the surface layer. 
Reaction typically is slightly acid or neutral in the surface 
soil and neutral in the substratum. The supply of 
available phosphorus generally is low, and the supply of 
available potassium is very low. 

Most areas are cultivated. Some are pastured. ЇЇ 
drained and protected from floodwater, this soil is suited 
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to corn, soybeans, and small grain. It is wet as a result 
of the flooding, the very slow or ponded runoff, and the 
seasonal high water table. The floodwater damages 
crops during some periods of heavy rainfall. Tile drains 
function well if suitable outlets are available. Diversion 
terraces help to control the floodwater. 

This soil is suited to grasses and legumes for hay and 
pasture. Overgrazing or grazing during wet periods, 
however, increases the likelihood of puddling. Proper 
stocking rates, pasture rotation, timely deferment of 
grazing, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

This soil is poorly suited to trees because it is subject 
to flooding, has a seasonal high water table, and 
remains wet for long periods after rainfall. The 
equipment limitation is severe, and seedling mortality 
and the windthrow hazard are moderate. Ordinary 
logging equipment should be used only during the drier 
periods or during the winter, when the ground is frozen. 
Because they do not survive: well, seedlings should be 
planted at close intervals. Thinning the stand helps to 
provide adequate growing space for the surviving trees. 

The capability subclass is llw. 


589 +— Otter silt loam, overwash, 0 to 2 percent 
slopes. This nearly level, poorly drained soil is on 
bottom land and on the lower parts of broad 
drainageways in the uplands. It is subject to flooding. 
Areas are elongated on the bottom land and irregularly 
shaped in the upland drainageways. They range from 5 
to 80 acres in size. 

Typically, the surface layer is stratified dark grayish 
brown, grayish brown, dark gray, and very dark gray silt 
loam about 18 inches thick. The next 31 inches is an 
older buried surface layer of black silt loam. The 
substratum to a depth of about 60 inches is gray silt 
loam mottled with olive brown and light olive brown. In 
some areas the surface layer is brown and grayish 
brown silt loam. 

This soil is moderately permeable. It has a seasonal 
high water table. Surface runoff is very slow. Available 
water capacity is high or very high. Tilth is fair. The soil 
tends to puddle or crust after heavy rainfall. The 
puddling and crusting retard plant growth. The content of 
organic matter is about 1 to 2 percent in the surface 
layer. Reaction typically is neutral or slightly acid in the 
upper surface layer and neutral in the buried surface 
layer. The supply of available phosphorus generally is. 
low or medium, and the supply of available potassium 
is very low. 

Many areas are cultivated. Some are used as 
permanent pasture. If drained and protected from 
floodwater, this soil is suited to corn, soybeans, and 
oats. It is wet as a result of the seasonal high water 
table, the very slow runoff, and the flooding. It receives 
runoff from the more sloping soils upslope. Establishing 
diversion terraces on those soils helps to prevent 
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siltation on this soil. Tile drains function well if suitable 
outlets are available. 

This soil is suited to grasses and legumes for hay and 
pasture. Overgrazing or grazing during wet periods, 
however, increases the likelihood of puddling. Proper 
Stocking rates, pasture rotation, timely deferment of 
grazing, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

This soil is poorly suited to trees because it is subject 
to flooding, has a seasonal high water table, and 
remains wet for long periods after rainfall. The 
equipment limitation is severe, and seedling mortality 
and the windthrow hazard are moderate. Ordinary 
logging equipment should be used only during the drier 
periods or during the winter, when the ground is frozen. 
Because they do not survive well, seedlings should be 
planted at close intervals. Thinning the stand helps to 
provide adequate growing space for the surviving trees. 

The capability subclass is llw. 


612D2—Mottland silt loam, 5 to 14 percent slopes, 
moderately eroded. This moderately sloping and 
strongly sloping, well drained soil is on convex side 
slopes in the uplands. Areas are about 5 to 10 acres in 
size and are elongated. 

Typically, the surface layer is very dark grayish brown 
silt loam about 6 inches thick. Below this is mixed dark 
brown and brown silt loam about 3 inches thick. The 
substratum to a depth of about 60 inches is brownish 
yellow and yellow channery sandy loam. 

Included with this soil in mapping are areas where the 
depth to channery sandy loam is less than 7 inches. 
These areas are on the lower parts of the side slopes. 
Also included are small areas where limestone 
fragments are on the surface. These areas are near the 
base of the side slopes. The soils in the included areas 
are less fertile than the Mottland soil, have a lower 
content of organic matter, and are more droughty. They 
make up less than 10 percent of the unit. 

Permeability is moderate in the upper part of the 
Mottland soil and moderately rapid in the substratum. 
Available water capacity is moderate. Surface runoff is 
rapid in cultivated areas. Tilth is fair or poor. The soil 
tends to crust after heavy rainfall. The crusting increases 
the runoff rate and retards plant growth. The content of 
organic matter is about 0.5 to 1.0 percent in the surface 
layer. Reaction typically is neutral or mildly alkaline in the 
surface layer and mildly alkaline or moderately alkaline in 
the substratum. The supply of available phosphorus and 
potassium generally is very low. 

Many areas are cultivated. Some are pastured. This 
Soil is poorly suited to cultivated crops. It is highly 
susceptible to erosion if cultivated, and it is droughty 
unless rainfall is above normal and timely. Soil loss 
through erosion adversely affects cropping by decreasing 
the depth to limestone. A system of conservation tillage 
that leaves crop residue on the surface and grassed 
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waterways help to prevent excessive soil loss. The soil is 
poorly suited to terracing because deep cuts may 
expose the hard limestone bedrock. Returning crop 
residue to the soil or regularly adding other organic 
material improves fertility, helps to prevent surface 
crusting, and increases the rate of water infiltration. 

A cover of pasture plants helps to control erosion. 
Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

The capability subclass is IVe. 


612E2—Mottland silt loam, 14 to 18 percent slopes, 
moderately eroded. This moderately steep, well drained 
soil is on short, convex side slopes in the uplands. Areas 
are about 5 to 10 acres in size and are elongated. 

Typically, the surface layer is mixed very dark grayish 
brown, dark brown, and brown silt loam about 8 inches 
thick. The content of limestone fragments in this layer is 
about 10 percent. The substratum to a depth of about 60 
inches is brownish yellow and yellow channery sandy 
loam. In some areas the surface layer is brown silt loam. 

Included with this soil in mapping are areas where the 
depth to channery sandy loam is less than 7 inches. 
These areas are on the lower parts of the slopes. Also 
included are small areas where limestone fragments are 
on the surface. These areas are near the base of the 
slopes. The soils in the included areas are less fertile 
than the Mottland soil, have a lower content of organic 
matter, are more droughty, and cannot be cultivated so 
easily. They make up 4 to 10 percent of the unit. 

Permeability is moderate in the surface layer of the 
Mottland soil and moderately rapid in the substratum. 
Available water capacity is moderate. Surface runoff is 
rapid in cultivated areas. Tilth is poor. The soil tends to 
crust after heavy rainfall. The crusting increases the 
runoff rate and retards plant growth. The content of 
organic matter is about 0.5 to 1.0 percent in the surface 
layer. Reaction typically is neutral or mildly alkaline in the 
surface layer and mildly alkaline or moderately alkaline in 
the substratum. The supply of available phosphorus and 
potassium generally is very low. 

Many areas are pastured. Some are cultivated. This 
Soil is poorly suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. It is 
highly susceptible to erosion if cultivated, and it is 
droughty unless rainfall is above normal and timely. Soil 
loss through erosion adversely affects cropping by 
decreasing the depth to limestone. A system of 
conservation tillage that leaves crop residue on the 
surface and grassed waterways help to prevent 
excessive soil loss. The soil is not suitable for terracing 
because it is moderately steep and because deep cuts 
may expose the hard limestone bedrock. Returning crop 
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residue to the soil or regularly adding other organic 
material improves fertility, helps to prevent surface 
crusting, and increases the rate of water infiltration. 

A cover of pasture plants helps to control erosion. 
Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction and excessive 
runoff. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and the soil in good 
condition. 

The capability subclass is IVe. 


714B—Winneshiek loam, 20 to 30 inches to 
limestone, 2 to 5 percent slopes. This gently sloping, 
well drained soil is on convex ridges and side slopes in 
the uplands. Areas are about:5 to 10 acres in size and 
are irregularly shaped. 

Typically, the surface layer is very dark grayish brown 
loam about 8 inches thick. The subsoil is about 19 
inches thick. The upper part is brown, friable loam; the 
next part is dark yellowish brown, friable clay loam; and 
the lower part is yellowish brown, very firm clay. Hard, 
fractured limestone bedrock is at a depth of about 27 
inches. 

Included with this soil in mapping are small areas 
where the limestone hinders fieldwork because it is near 
the surface or is exposed. These areas are near the 
base of the side slopes. They make up 2 to 8 percent of 
the unit. 

Permeability is moderate in the Winneshiek soil. 
Available water capacity is low. Surface runoff is 
medium. Tilth is good. The soil warms up quickly in the 
spring and generally can be worked soon after rainfall. 
The content of organic matter is about 2 to 3 percent in 
the surface layer. Reaction typically is neutral or slightly 
acid in the surface layer and the upper part of the 
subsoil. The subsoil generally has a very low supply of 
available phosphorus and potassium. 

Many areas are pastured. Some are cultivated. This 
Soil is suited to corn, soybeans, and small grain and to 
grasses and legumes for hay and pasture. It is subject to 
erosion, however, and is droughty in years of average or 
below average rainfall. A system of conservation tillage 
that leaves crop residue on the surface helps to prevent 
excessive soil loss. The soil is not well suited to 
terracing because of the shallowness to limestone 
bedrock. Returning crop residue to the soil or regularly 
adding other organic material conserves moisture and 
increases the rate of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion. The pasture can be easily overstocked because 
the available water capacity is low. Overgrazing causes 
surface compaction, excessive runoff, and poor tilth. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 
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This soil is well suited to trees. Tree growth may be 
limited, however, by the low available water capacity, 
and root penetration may be restricted by the hard 
limestone bedrock. Tree seeds, cuttings, and seedlings 
survive and grow well if competing vegetation is 
controlled by careful site preparation or by spraying or 
cutting. 

The capability subclass is Пе. 


714C—Winneshiek loam, 20 to 30 Inches to 
limestone, 5 to 9 percent slopes. This moderately 
sloping, well drained soil is on convex ridges and side 
slopes in the uplands. Areas are about 5 to 10 acres in 
size and are irregularly shaped. 

Typically, the surface layer is very dark gray loam 
about 7 inches thick. The subsurface layer is dark 
grayish brown loam about 3 inches thick. The subsoil is 
about 14 inches thick. The upper part is brown, friable 
loam; the next part is dark yellowish brown, friable clay 
loam; and the lower part is brown, very firm clay. Hard, 
fractured limestone bedrock is at a depth of about 24 
inches. In some areas the surface layer is dark grayish 
brown loam. 

Included with this soil in mapping are small areas 
where the limestone hinders fieldwork because it is near 
the surface or is exposed. These areas are near the 
base of the side slopes. They make up 3 to 8 percent of 
the unit. 

Permeability is moderate in the Winneshiek soil. 
Available water capacity is low. Surface runoff is 
medium. Tilth is good. The soil warms up quickly in the 
spring and generally can be worked soon after rainfall. 
The content of organic matter is about 2 to 3 percent in 
the surface layer. Reaction typically is slightly acid or 
medium acid in the surface soil and neutral or slightly 
acid in the upper part of the subsoil. The subsoil 
generally has a very low supply of available phosphorus 
and potassium. 

Most areas are pastured. Some are cultivated. This 
soil is poorly suited to corn, soybeans, and small grain. It 
is subject to erosion and is droughty in years of average 
or below average rainfall. A system of conservation 
tillage that leaves crop residue on the surface helps to 
prevent excessive soil loss. The soil is not well suited to 
contour farming or terracing because slopes generally 
are short and irregular and limestone is 20 to 30 inches 
from the surface. Returning crop residue to the soil or 
regularly adding other organic material conserves 
moisture and increases the rate of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion. The pasture can be easily overstocked, 
however, because available water capacity is low. 
Overgrazing causes surface compaction, excessive 
runoff, and poor tilth. Proper stocking rates, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture and the soil 
in good condition. 
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This soil is well suited to trees. Tree growth may be 
limited, however, by the low available water capacity, 
and root penetration may be restricted by the hard 
limestone bedrock. Tree seeds, cuttings, and seedlings 
survive and grow well if competing vegetation is 
controlled by careful site preparation or by spraying or 
cutting. 

The capability subclass is Ille. 


763D2—Exette silt loam, 9 to 14 percent slopes, 
moderately eroded. This strongly sloping, well drained 
soil is on short, convex side slopes and in coves along 
upland drainageways. Areas are elongated and are 5 to 
15 acres in size. 

Typically, the surface layer is mixed dark grayish 
brown and brown silt loam about 8 inches thick. Plowing 
has mixed the upper part of the subsoil with the surface 
layer. The subsoil is friable silt loam about 33 inches 
thick. The upper part is brown, the next part is dark 
yellowish brown and is mottled with strong brown and 
grayish brown, and the lower part is grayish brown and 
mottled. The substratum to a depth of about 60 inches is 
light brownish gray, mottled silt loam that has large, 
yellowish red iron accumulations. In some areas the 
upper part of the subsoil is grayish brown throughout. 

Permeability is moderate. Available water capacity is 
very high. Surface runoff is rapid. Tilth is fair. The soil 
tends to puddle or crust after heavy rainfall. The 
puddling and crusting increase the runoff rate and retard 
plant growth. The content of organic matter is about 0.5 
to 1.0 percent in the surface layer. Reaction typically is 
neutral or slightly acid in the surface layer and medium 
acid in the upper part of the subsoil. The subsoil 
generally has a medium supply of available phosphorus 
and a very low supply of available potassium. 

Many areas are cultivated. Some are pastured. This 
soil is suited to occasional row crops grown in rotation 
with small grain and to grasses and legumes for hay and 
pasture. Further erosion is a hazard, however, if 
cultivated crops are grown. A system of conservation 
tillage that leaves crop residue on the surface, contour 
stripcropping, and grassed waterways help to prevent 
excessive soil loss (fig. 16). The soil is not well suited to 
terracing because the slopes are short and complex and 
ihe subsoil is very erodible if it is exposed by deep cuts. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility, helps to prevent 
surface crusting, and increases the rate of water 
infiltration. 

А cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction and excessive 
runoff. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and the soil in good 
condition. 

This soil is well suited to trees. Seedlings survive and 
grow well if competing vegetation is controlled by careful 
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site preparation or by spraying or cutting. 
The capability subclass is Ше. 


763D3—Exette silt loam, 9 to 14 percent slopes, 
severely eroded. This strongly sloping, well drained soil 
is in coves along upland drainageways and on short, 
convex side slopes that are dissected by many small 
drainageways. Areas are irregularly shaped and are 10 tc 
20 acres in size. 

Typically, the surface layer is brown silt loam about 8 
inches thick. The subsoil is friable silt loam about 29 
inches thick. The upper part is dark yellowish brown and 
is mottled with grayish brown, the next part is dark 
yellowish brown and is mottled with strong brown and 
grayish brown, and the lower part is grayish brown and 
mottled. The substratum to a depth of about 60 inches is 
light brownish gray, mottled silt loam that has large, 
yellowish red iron accumulations. In some areas the 
subsoil is grayish brown throughout. 

Permeability is moderate. Available water capacity is 
high or very high. Surface runoff is rapid. Tilth is poor. 
The soil is cloddy after it has been worked when wet anc 
tends to puddle during periods of heavy rainfall. The 
cloddiness and puddling increase the runoff rate and 
retard plant growth. The content of organic matter is less 
than 0.5 percent in the surface layer. Reaction typically 
is neutral or slightly acid in the surface layer and slightly 
acid or medium acid in the upper part of the subsoil. The 
subsoil generally has a medium supply of available 
phosphorus and a very low supply of available 
potassium. 

Most areas are cultivated. Some are pastured or 
wooded. This soil is suited to occasional row crops 
grown in rotation with small grain and to grasses and 
legumes for hay and pasture. Further erosion is a serious 
hazard, however, if cultivated crops are grown. A system 
of conservation tillage that leaves crop residue on the 
surface and grassed waterways help to prevent 
excessive soil loss. The soil generally is not well suited 
to terracing because the slopes are short and complex 
and the subsoil is very erodible if it is exposed by deep 
cuts. Returning crop residue to the soil or regularly 
adding other organic material improves fertility, helps to 
prevent surface crusting, and increases the rate of water 
infiltration. More nitrogen generally is needed on this soil 
than on less eroded Exette soils. Also, more intensive 
management is needed to improve tilth. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction and excessive 
runoff. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and the soil in fairly 
good condition. 

This soil is well suited to trees. Seedlings survive and 
grow well if competing vegetation is controlled by careful 
site preparation or by spraying or cutting. 

The capability subclass is IVe. 
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Figure 16.—Contour stripcropping оп Exette silt loam, 9 to 14 percent slopes, moderately 


763E2—Exette silt loam, 14 to 18 percent slopes, 
moderately eroded. This moderately steep, well drained 
soil is in coves along upland drainageways and on short, 
convex side slopes. Areas are elongated and are 5 to 15 
acres in size. 

Typically, the surface layer is mixed dark grayish 
brown and brown silt loam about 8 inches thick. Plowing 
has mixed the upper part of the subsoil with the surface 
layer. The subsoil is friable silt loam about 31 inches 
thick. The upper part is dark yellowish brown, the next 
part is dark yellowish brown and is mottled with strong 
brown and grayish brown, and the lower part is grayish 
brown and mottled. The substratum to a depth of about 
60 inches is light brownish gray, mottled silt loam that 
has large, yellowish red iron accumulations. In some 
areas it is yellowish brown loam. 
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Permeability is moderate. Available water capacity is 
very high. Surface runoff is rapid. Tilth is fair. The soil is 
cloddy after it has been worked when wet and tends to 
puddle during periods of heavy rainfall. The cloddiness 
and puddling increase the runoff rate and retard plant 
growth. The content of organic matter is about 0.5 to 1.0 
percent in the surface layer. Reaction typically is neutral 
or slightly acid in the surface layer and medium acid in 
the upper part of the subsoil. The subsoil generally has a 
medium supply of available phosphorus and a very low 
supply of available potassium. 

Most areas are cultivated. Some are pastured or 
wooded. This soil is poorly suited to cultivated crops. 
Further erosion is a hazard if cultivated crops are grown. 
A system of conservation tillage that leaves crop residue 
on the surface and grassed waterways help to prevent 
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excessive soil loss. The soil generally is not suitable for 
terracing because the slopes are too steep and are short 
and complex. Returning crop residue to the soil or 
regularly adding other organic material improves fertility, 
helps to prevent surface crusting, and increases the rate 
of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction and excessive 
runoff. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and the soil in fairly 
good condition. 

This soil is moderately well suited to trees. Seedlings 
survive and grow well, but the hazard of erosion and the 
equipment limitation are moderate. Carefully selecting 
sites for logging trails or roads and laying out the trails or 
roads on the contour or nearly on the contour help to 
control erosion. Because of the slope, special logging 
equipment and caution in operating the equipment are 
needed. 

The capability subclass is IVe. 


763Е3--Ехейе silt loam, 14 to 18 percent slopes, 
severely eroded. This moderately steep, well drained 
soil is in coves along upland drainageways and on short, 
convex side slopes that have been dissected by many 
small waterways. Areas are irregularly shaped and are 5 
to 15 acres in size. 

Typically, the surface layer is brown silt loam about 8 
inches thick. The subsoil is friable silt loam about 27 
inches thick. The upper part is dark yellowish brown and 
is mottled with grayish brown, the next part is dark 
yellowish brown and is mottled with strong brown and 
grayish brown, and the lower part is grayish brown and 
mottled. The substratum to a depth of about 60 inches is 
grayish brown, mottled silt loam that has large, yellowish 
red iron accumulations. In some areas it is brown loam. 

Permeability is moderate. Available water capacity is 
high or very high. Surface runoff is very rapid. Tilth is 
poor. The soil is cloddy after it has been worked when 
wet and tends to puddle during periods of heavy rainfall. 
The cloddiness and puddling increase the runoff rate and 
retard plant growth. The content of organic matter is less 
than 0.5 percent in the surface layer. Reaction typically 
is neutral or slightly acid in the surface layer and slightly 
acid or medium acid in the upper part of the subsoil. The 
subsoil generally has a medium supply of available 
phosphorus and a very low supply of available 
potassium. 

Most areas are cultivated. Some are pastured or 
wooded. This soil generally is not suited to cultivated 
crops because further erosion is a serious hazard. These 
crops should be grown only to reestablish hay and 
pasture. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
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however, causes surface compaction and excessive 
runoff. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and the soil in fairly 
good condition. 

This soil is moderately well suited to trees. Seedlings 
survive and grow well, but the hazard of erosion and the 
equipment limitation are moderate. Carefully selecting 
logging trails or roads and laying out the trails or roads 
on the contour or nearly on the contour help to control 
erosion. Because of the slope, special logging equipment 
and caution in operating the equipment are needed. 

The capability subclass is Vle. 


763F2—Exette silt loam, 18 to 25 percent slopes, 
moderately eroded. This steep, well drained soil is in 
coves along upland drainageways and on short, convex 
side slopes that are dissected by many small waterways. 
Areas are elongated and are 5 to 10 acres in size. 

Typically, the surface layer is brown silt loam about 6 
inches thick. Plowing has mixed the upper part of the 
subsoil with the surface layer. The subsoil is friable silt 
loam about 32 inches thick. The upper part is brown, the 
next part is yellowish brown and is mottled with strong 
brown and grayish brown, and the lower part is grayish 
brown and mottled. The substratum to a depth of about 
60 inches is light brownish gray, mottled silt loam that 
has large, yellowish red iron accumulations. In some 
areas it is yellowish brown loam. 

Permeability is moderate. Available water capacity is 
very high. Surface runoff is very rapid in cultivated areas. 
Tilth is poor. The soil is cloddy after it has been worked 
when wet and tends to puddie during periods of heavy 
rainfall. The cloddiness and puddling increase the runoff 
rate and retard plant growth. The content of organic 
matter is about 0.5 to 1.0 percent in the surface layer. 
Reaction typically is neutral or slightly acid in the surface 
layer and medium acid in the upper part of the subsoil. 
The subsoil generally has a medium supply of available 
phosphorus and a very low supply of available 
potassium. 

Many areas are cultivated. Some are pastured. This 
Soil generally is not suited to cultivated crops and is only 
moderately well suited to hay, mainly because further 
erosion is a serious hazard. Also, operating farm 
machinery is difficult because of the steep slope and the 
many small waterways. Cultivated crops should be grown 
only to reestablish hay and pasture. 

A cover of pasture plants helps to control erosion. 
Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction and excessive 
runoff. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and the soil in fairly 
good condition. 

This soil is moderately well suited to trees. Seedlings 
survive and grow well, but the hazard of erosion and the 
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equipment limitation are moderate. Carefully selecting 
sites for logging trails or roads and laying out the trails or 
roads on the contour or nearly on the contour help to 
control erosion. Because of the slope, special logging 
equipment and caution in operating the equipment are 
needed. 

The capability subclass is Vle. 


763F3—Exette silt loam, 18 to 25 percent slopes, 
severely eroded. This steep, well drained soil is on 
short, convex side slopes on uplands dissected by many 
small waterways and gullies. Areas are elongated and 
are 5 to 10 acres in size. 

Typically, the surface layer is brown silt loam about 8 
inches thick. The subsoil is friable silt loam about 25 
inches thick. The upper part is dark yellowish brown and 
is mottled with grayish brown, the next part is dark 
yellowish brown and is mottled with strong brown and 
grayish brown, and the lower part is grayish brown and 
mottled. The substratum to a depth of about 60 inches is 
light brownish gray, mottled silt loam that has large, 
yellowish red iron accumulations. In some areas the 
upper part of the subsoil is grayish brown. In other areas 
the substratum is yellowish brown loam. 

Permeability is moderate. Available water capacity is 
high or very high. Surface runoff is very rapid. Tilth is 
poor. The soil is cloddy after it has been worked when 
wet and tends to puddle during periods of heavy rainfall. 
The cloddiness and puddling increase the runoff rate and 
retard plant growth. The content of organic matter is less 
than 0.5 percent in the surface layer. Reaction typically 
is neutral or slightly acid in the surface layer and slightly 
acid or medium acid in the upper part of the subsoil. The 
subsoil generally has a medium supply of available 
phosphorus and a very low supply of available 
potassium. 

Many areas are pastured. Some are cultivated. This 
soil generally is not suited to cultivated crops and is only 
moderately well suited to hay, mainly because further 
erosion is a serious hazard. Also, operating farm 
machinery is difficult because of the steep slope and the 
many gullies and waterways. Cultivated crops should be 
grown only to reestablish pasture and hay. 

A cover of pasture plants helps to control erosion. 
Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction and excessive 
runoff. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help to keep the pasture and the soil in fairly 
good condition. 

This soil is moderately well suited to trees. Seedlings 
survive and grow well, but the hazard of erosion and the 
equipment limitation are moderate. Carefully selecting 
sites for logging trails or roads and laying out the trails or 
roads on the contour or nearly on the contour help to 
control erosion. Because of the slope, special logging 


Soil survey 


equipment and caution in operating the equipment are 
needed. 
The capability subclass is Vle. 


776B—Lilah sandy loam, 2 to 5 percent slopes. 
This gently sloping, excessively drained soil is on stream 
benches and in outwash areas on uplands. Areas are 
irregularly shaped and are 5 to 15 acres in size. 

Typically, the surface layer is very dark grayish brown 
sandy loam about 8 inches thick. The subsurface layer is 
brown and dark grayish brown sandy loam about 5 
inches thick. The subsoil is very friable loamy sand about 
29 inches thick. The upper part is brown, and the lower 
part is strong brown. The content of fine gravel is about 
5 percent in the upper part and 5 to 10 percent in the 
lower part. The substratum to a depth of about 60 inches 
is strong brown and yellowish brown loamy sand. In 
some areas it is sand and gravel. 

Included with this soil in mapping are small areas of 
soils that have a thicker and darker surface layer and are 
higher in organic matter content and fertility. These soils 
are on the stream benches. They make up less than 5 
percent of the unit. 

Permeability is rapid in the upper part of the Lilah soil 
and very rapid in the subsoil and substratum. Available 
water capacity is low or very low. Surface runoff is slow. 
Tilth is poor because of the coarse texture. The content 
of organic matter is less than 1 percent in the surface 
layer. Reaction typically is slightly acid or medium acid in 
the surface layer and in the upper part of the subsoil. It 
varies widely in the surface layer because of local liming 
practices. The subsoil generally has a very low supply of 
available phosphorus and potassium. 

Most areas are cultivated or used as permanent 
pasture. This soil is poorly suited to corn, soybeans, 
oats, and hay and pasture. It is droughty and low in 
fertility. The response to fertilizer is poor. Also, erosion is 
a hazard if cultivated crops are grown. A system of 
conservation tillage that leaves crop residue on the 
surface helps to prevent excessive soil loss. The soil is 
poorly suited to terracing because it is highly erodible. 

A cover of pasture plants or hay helps to control 
erosion. Proper stocking rates, pasture rotation, and 
timely deferment of grazing, especially during dry 
periods, help to keep the pasture and the soil in fairly 
good condition. 

À few areas are wooded. This soil is moderately suited 
to trees. Establishing seedlings is difficult, and seedling 
mortality is severe. The sand and gravel within 12 to 24 
inches of the surface restrict the depth to which the 
roots of seedlings can penetrate. Because they do not 
survive well, seedlings should be planted at close 
intervals. Thinning the stand helps to provide adequate 
growing space for the surviving trees. 

The capability subclass is IVs. 
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776C—Lilah sandy loam, 5 to 9 percent slopes. 
This moderately sloping, excessively drained soil is in 
outwash areas on uplands. Areas are irregularly shaped 
and are 5 to 10 acres in size. 

Typically, the surface layer is very dark grayish brown 
sandy loam about 8 inches thick. The subsurface layer is 
brown sandy loam about 3 inches thick. The subsoil is 
very friable loamy sand about 29 inches thick. The upper 
part is brown, and the lower part is strong brown. The 
content of fine gravel is about 5 percent in the upper 
part and 5 to 15 percent in the lower part. The 
substratum to a depth of about 60 inches is strong 
brown loamy sand. 

Included with this soil in mapping are small areas of 
soils that have a thinner and lighter colored surface 
layer, are moderately eroded, and are lower in content of 
organic matter and fertility. These soils are on the upper 
parts of the slopes. They make up less than 5 percent of 
the unit. 

Permeability is rapid in the upper part of the Lilah soil 
and very rapid in the subsoil and substratum. Available 
water capacity is low or very low. Surface runoff is 
medium. Tilth is poor because of the coarse texture. The 
content of organic matter is less than 1 percent in the 
surface layer. Reaction typically is slightly acid or 
medium acid in the surface layer and in the upper part of 
the subsoil. It varies widely in the surface layer because 
of local liming practices. The subsoil generally has a very 
low supply of available phosphorus and potassium. 

Most areas are cultivated or are used as permanent 
pasture. This soil is poorly suited to corn, soybeans, 
oats, and hay and pasture. it is droughty and low in 
fertility. The response to fertilizer is poor. Also, erosion is 
a hazard if cultivated crops are grown. A system of 
conservation tillage that leaves crop residue on the 
surface helps to prevent excessive soil loss. The soil is 
poorly suited to terracing because it is highly erodible. 

A cover of pasture plants or hay helps to control soil 
blowing and water erosion. Proper stocking rates, 
pasture rotation, and timely deferment of grazing, 
especially during dry periods, help to keep the pasture 
and the soil in fairly good condition. 

À few areas are wooded. This soil is moderately well 
suited to trees. Establishing seedlings is difficult, and 
seedling mortality is severe. The sand and gravel within 
12 to 24 inches of the surface restrict the depth to which 
the roots of seedlings can penetrate. Because they do 
not survive well, seedlings should be planted at close 
intervals. Thinning the stand helps to provide adequate 
growing space for the surviving trees. 

The capability subclass is IVs. 


777—Wapsie loam, 0 to 2 percent slopes. This 
nearly level, well drained soil is on stream benches. 
Areas are irregularly shaped and range from 5 to 25 
acres in size. 
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Typically, the surface layer is very dark grayish brown 
loam about 8 inches thick. The subsoil is about 30 
inches thick. The upper part is brown, friable loam; the 
next part is yellowish brown, friable loam; and the lower 
part is brown, very friable sandy loam and gravelly loamy 
sand. The substratum to a depth of about 60 inches is 
brown gravelly sand. 

Included with this soil in mapping are small areas of 
soils that have a sandy loam or gravelly loamy sand 
surface layer. These soils are more droughty than the 
Wapsie soil. They are near the edge of the benches. 
They make up less than 5 percent of the unit. Also 
included, on the benches near the uplands, are small 
areas of soils that have a thinner and lighter colored 
surface layer and are lower in content of organic matter 
and fertility than the Wapsie soil. These soils make up 
less than 5 percent of the unit. 

Permeability is moderate in the upper part of the 
Wapsie soil and very rapid in the lower part. Available 
water capacity is low or moderate. Surface runoff is 
slow. Tilth is good. The soil warms up quickly in the 
spring and generally can be worked soon after rainfall. 
The content of organic matter is about 1 to 2 percent in 
the surface layer. Reaction typically is slightly acid in the 
surface layer and medium acid or strongly acid in the 
upper part of the subsoil. The subsoil generally has a 
very low supply of available phosphorus and potassium. 

Many areas are cultivated. Some areas are pastured 
or wooded. This soil is suited to corn, soybeans, and 
small grain. It is somewhat droughty, however, 
particularly in years of average or below average rainfall. 
Also, it is subject to soil blowing during some periods. If 
cultivated crops are grown, the hazard of water erosion 
is only slight. A system of conservation tillage that 
leaves crop residue on the surface conserves moisture 
and helps to prevent excessive soil blowing. 

This soil is suited to grasses and legumes for hay and 
pasture. The pastures can be easily overstocked, 
however, because the available water capacity is low or 
moderate. Proper stocking rates, pasture rotation, and 
timely deferment of grazing help to keep the pasture and 
the soil in good condition. 

This soil is moderately well suited to trees. Tree 
growth may be limited, however, by the low or moderate 
available water capacity, and root penetration may be 
restricted by the gravelly sand substratum. Seedlings 
survive and grow well if competing vegetation is 
controlled by careful site preparation or by spraying or 
cutting. 

The capability subclass is lis. 


777B—Wapsie loam, 2 to 5 percent slopes. This 
gently sloping, well drained soil is on stream benches. 
Areas are about 5 to 10 acres in size and are irregularly 
shaped. 

Typically, the surface layer is very dark grayish brown 
loam about 8 inches thick. The subsoil is about 25 
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inches thick. The upper part is brown, friable loam; the 
next part is dark yellowish brown and yellowish brown, 
friable loam; and the lower part is brown, loose gravelly 
loamy sand. The substratum to a depth of about 60 
inches is brown gravelly sand. 

Included with this soil in mapping are a few areas of 
soils that have a sandy loam surface layer. These soils 
are more droughty than the Wapsie soil. They are near 
the edges of the benches. They make up less than 5 
percent of the unit. 

Permeability is moderate in the upper part of the 
Wapsie soil and very rapid in the lower part. Available 
water capacity is low or moderate. Surface runoff is 
medium. Tilth is good. The soil warms up quickly in the 
spring and generally can be worked soon after rainfall. 
The content of organic matter is about 1 to 2 percent in 
the surface layer. Reaction typically is slightly acid in the 
surface layer and medium acid or strongly acid in the 
upper part of the subsoil. The subsoil generally has a 
very low supply of available phosphorus and potassium. 

Many areas are cultivated. Some are pastured or 
wooded. This soil is suited to corn, soybeans, and small 
grain. Soil blowing and water erosion are hazards, 
however, if cultivated crops are grown. Also, the soil is 
droughty, especially in years of average or below 
average rainfall. A system of conservation tillage that 
leaves crop residue on the surface helps to prevent 
excessive soil loss and conserves moisture. Contour 
farming is difficult because the slopes generally are short 
and irregular. The soil is not well suited to terracing 
because of the coarse textured substratum. Returning 
crop residue to the soil conserves moisture. 

This soil is suited to grasses and legumes for hay and 
pasture. The pastures can be easily overstocked, 
however, because the available water capacity is low or 
moderate. Proper stocking rates, pasture rotation, and 
timely deferment of grazing help to keep the pasture and 
the soil in good condition. 

This soil is moderately well suited to trees. Tree 
growth may be limited, however, by the low or moderate 
available water capacity, and root penetration may be 
restricted by the gravelly sand substratum. Seedlings 
survive and grow well if competing vegetation is 
controlled by careful site preparation or by spraying or 
cutting. 

The capability subclass is lle. 


793—Bertrand silt loam, 0 to 2 percent slopes. This 
nearly level, well drained soil is on benches along the 
major streams and rivers. Areas are irregularly shaped 
and range from 5 to 30 acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 8 inches thick. The subsurface layer is brown 
and yellowish brown silt loam about 9 inches thick. The 
subsoil is yellowish brown, friable silt loam about 35 
inches thick. The substratum to a depth of about 60 
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inches is yellowish brown, stratified silt loam and loamy 
sand. 

Included with this soil in mapping are a few areas of 
soils that have gravelly sand in the lower part of the 
subsoil and in the substratum. These soils are droughty 
in some years of below average rainfall. They are near 
the edges of the benches. They make up less than 5 
percent of the unit. 

Permeability is moderate in the upper part of the 
Bertrand soil and moderately rapid in the substratum. 
Available water capacity is high or very high. Surface 
runoff is slow in cultivated areas. Tilth is fair. The soil 
tends to puddle or crust after heavy rainfall. The 
puddling and crusting retard plant growth. The content of 
organic matter is about 1 to 2 percent in the surface 
layer. Reaction typically is slightly acid or medium acid in 
the surface soil and medium acid or strongly acid in the 
upper part of the subsoil. The subsoil generally has a 
medium supply of available phosphorus and a very low 
supply of available potassium. 

Most areas are cultivated. This soil is well suited to 
corn, soybeans, and small grain. If cultivated crops are 
grown, the hazard of erosion is only slight. A system of 
conservation tillage that leaves crop residue on the 
surface helps to prevent excessive soil loss. Because it 
is below areas of more sloping upland soils, the soil is 
subject to siltation. Diversion terraces are needed in 
some areas to control local runoff. Returning crop 
residue to the soil or regularly adding other organic 
material improves fertility, helps to prevent surface 
crusting, and increases the rate of water infiltration. 

This soil is well suited to grasses and legumes for hay 
and pasture. Overgrazing or grazing when the soil is too 
wet, however, causes surface compaction and increases 
the likelihood of puddling. Proper stocking rates, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture and the soil 
in good condition. 

A few areas are wooded. This soil is well suited to 
trees. Seedlings survive and grow well if competing 
vegetation is controlled by careful site preparation or by 
spraying or cutting. 

The capability class is |. 


826—Rowley silt loam, 0 to 2 percent slopes. This 
nearly level, somewhat poorly drained soil is on low 
benches along small rivers and streams. It is subject to 
flooding. Areas are about 10 to 20 acres in size and are 
irregularly shaped. 

Typically, the surface layer is black silt loam about 8 
inches thick. The subsurface layer is black and very dark 
gray silt loam about 11 inches thick. The subsoil is 
friable silt loam about 30 inches thick. The upper part is 
dark grayish brown and is mottled with light olive brown, 
and the lower part is grayish brown and is mottled with 
yellowish brown and strong brown. The substratum to a 
depth of about 60 inches is stratified grayish brown and 


Clayton County, lowa 


yellowish brown silt loam and loamy sand. In some areas 
the upper part of the subsoil is dark gray. 

included with this soil in mapping are a few areas 
where 6 to 18 inches of lighter colored silty overwash 
from the adjacent uplands has been deposited on the 
surface. The soils in these areas are lower in content of 
organic matter than the Rowley soil. They are near the 
base of the uplands. They make up less than 5 percent 
of the unit. 

The Rowley soil is moderately permeable. It has a 
seasonal high water table. Available water capacity is 
high or very high. Surface runoff is slow. Tilth is good, 
but the soil tends to crust after heavy rainfall. The 
content of organic matter is about 3 or 4 percent in the 
surface layer. Reaction typically is neutral or slightly acid 
in the surface soil and slightly acid or medium acid in the 
upper part of the subsoil. The subsoil generally has a 
very low supply of available phosphorus and potassium. 

Most areas are cultivated. This soil is well suited to 
corn, soybeans, and small grain. It is slightly wet, 
however, and receives runoff from the soils upslope. 
Establishing diversion terraces on those soils helps to 
protect this soil from overflow and siltation. Tile drainage 
improves the timeliness of fieldwork. If row crops аге 
grown year after year, erosion is a slight hazard. A 
system of conservation tillage that leaves crop residue 
on the surface, however, helps to prevent excessive soil 
loss. Returning crop residue to the soil or regularly 
adding other organic material improves fertility and helps 
to prevent surface crusting. 

This soil is well suited to grasses and legumes for hay 
and pasture. Overgrazing or grazing when the soil is too 
wet, however, causes surface compaction and increases 
the likelihood of puddling. Proper stocking rates, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture and the soil 
in good condition. 

This soil is well suited to trees. Seedlings survive and 
grow well if competing vegetation is controlled by careful 
Site preparation or by spraying or cutting. Equipment 
should be used only during the drier periods. 

The capability subclass is lw. 


863B—Fayette silt loam, karst, 2 to 5 percent 
slopes. This gently sloping, well drained soil is on 
convex ridges on broad upland plateaus. It is underlain 
by limestone bedrock at a depth of 6 to 10 feet. 
Sinkholes make up 30 to 40 percent of the land area. 
They are 5 to 20 feet deep and 20 to BO feet wide. They 
formed when the highly fractured, soluble limestone and 
dolomite dissolved. They generally are closed, but a few 
open directly into the limestone bedrock. Areas are 
irregularly shaped and are about 15 acres in size. 

Typically, the surface layer is very dark gray silt loam 
about 3 inches thick. The subsurface layer is dark gray 
and dark grayish brown silt loam about 8 inches thick. 
The subsoil is about 36 inches thick. It is friable. The 


75 


upper part is brown silty clay loam, the next part is 
yellowish brown silty clay loam, and the lower part is 
yellowish brown silt loam. The substratum to a depth of 
about 60 inches is yellowish brown silt loam. 

Permeability is moderate. Available water capacity is 
high or very high. Surface runoff generally is medium in 
cultivated areas, but surface water moves very rapidly 
into the sinkholes. Tilth is fair. If cultivated, the soil tends 
to puddie or crust after heavy rainfall. The content of 
organic matter is about 1 to 2 percent in the surface 
layer. Reaction typically is slightly acid or medium acid in 
the surface layer and strongly acid in the upper part of 
the subsoil. The subsoil generally has a high supply of 
available phosphorus and a very low supply of available 
potassium. 

Most areas are wooded or are used as permanent 
pasture. In a few areas, the sinkholes have been filled 
and cultivated crops are grown. This soil is poorly suited 
to corn, soybeans, and srnall grain. Operating farm 
machinery is difficult because of the many sinkholes. 
Also, new sinkholes are likely to form, and filled ones are 
likely to reopen. 

This soil is suited to pasture. Animal waste is likely to 
enter the sinkholes, however, unless the surrounding 
area is fenced. Overgrazing causes surface compaction 
and increases the rate at which runoff enters the 
sinkholes. Excessive runoff could cause contamination of 
the ground water. Proper stocking rates, pasture rotation, 
and timely deferment of grazing help to keep the pasture 
and the soil in good condition. 

This soil is well suited to trees, but harvesting is 
hindered by the sinkholes. Seedlings survive and grow 
well if competing vegetation is controlled by careful site 
preparation or by spraying or cutting. 

The capability subclass is IVe. 


863D—Fayette silt loam, karst, 5 to 14 percent 
slopes. This moderately sloping and strongly sloping, 
well drained soil is on convex ridges and side slopes on 
broad upland plateaus. It is underlain by limestone 
bedrock at a depth of about 5 to 8 feet. Sinkholes make 
up about 40 to 45 percent of the land area. They are 10 
to 20 feet deep and 20 to 50 feet wide. They formed 
when the highly fractured, soluble limestone and 
dolomite dissolved. They generally are closed, but a few 
open directly into the limestone bedrock. Areas are 
irregularly shaped and range from 10 to 25 acres in size. 

Typically, the surface layer is very dark gray silt loam 
about 3 inches thick. The subsurface layer is dark gray 
and dark grayish brown silt loam about 5 inches thick. 
The subsoil is about 33 inches thick. It is friable. The 
upper part is brown silty clay loam, the next part is 
yellowish brown silty clay loam, and the lower part is 
yellowish brown silt loam. The substratum to a depth of 
about 60 inches is yellowish brown silt loam. 

Permeability is moderate. Available water capacity is 
high or very high. Surface runoff generally is rapid in 
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cultivated areas, but surface water moves very rapidly 
into the sinkholes. Tilth is fair. If cultivated, the soil tends 
to puddle or crust after heavy rainfall. The content of 
organic matter is about 1 to 2 percent in the surface 
layer. Reaction typically is slightly acid or medium acid in 
the surface layer and strongly acid in the upper part of 
the subsoil. The subsoil generally has a high supply of 
available phosphorus and a very low supply of available 
potassium. 

Most areas are wooded or are used as permanent 
pasture. This soil generally is unsuitable for cultivated 
crops. Operating farm machinery is difficult because of 
the many sinkholes and the likelihood that new sinkholes 
will form. Also, the hazards of erosion and runoff are 
severe. 

A cover of pasture plants helps to control erosion. 
Animal waste is likely to enter the sinkholes, however, 
unless the surrounding area is fenced. Overgrazing 
causes surface compaction and increases the rate at 
which runoff enters the sinkholes. Excessive runoff could 
cause contamination of the ground water. Proper 
Stocking rates, pasture rotation, and timely deferment of 
grazing help to keep the pasture and the soil in good 
condition. 

This soil is well suited to trees, but harvesting is 
hindered by the sinkholes. Seedlings survive and grow 
well if competing vegetation is controlled by careful site 
preparation or by spraying or cutting. 

The capability subclass is Vile. 


902C—Luana silt loam, 5 to 9 percent slopes. This 
moderately sloping, well drained soil is on convex ridges 
and side slopes in the uplands. Areas are about 5 to 10 
acres in size and are irregularly shaped. 

Typically, the surface layer is very dark grayish brown 
silt loam about 6 inches thick. The subsurface layer is 
dark grayish brown silt loam about 3 inches thick. The 
subsoil is about 18 inches thick. The upper part is dark 
yellowish brown, friable silt loam; the next part is 
yellowish brown, friable silt loam; and the lower part is 
brownish yellow, firm silty clay. The substratum to a 
depth of about 60 inches is yellow flaggy sandy loam. In 
some areas the surface layer is very dark brown silt 
loam about 10 inches thick. 

Included with this soil in mapping are small areas of 
Mottland soils near the base of the side slopes. These 
soils are underlain by channery sandy loam at a depth of 
7 to 20 inches and are more droughty than the Luana 
soil. They make up 2 to 5 percent of the unit. 

Permeability is moderate in the upper part of the 
Luana soil and moderately rapid in the substratum. 
Available water capacity is moderate or high. Surface 
runoff is medium in cultivated areas. Tilth is good, but 
the soil tends to crust after heavy rainfall. The content of 
organic matter is about 2 to 3 percent in the surface 
layer. Reaction typically is slightly acid or medium acid in 
the surface soil and in the upper part of the subsoil. The 
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subsoil generally has a medium supply of available 
phosphorus and a very low supply of available 
potassium. 

Many areas are cultivated. Some are pastured. This 
Soil is suited to corn, soybeans, and small grain and to 
grasses and legumes for hay and pasture. Erosion is a 
moderate hazard, however, if cultivated crops are grown. 
Soil loss through erosion adversely affects cropping by 
decreasing the depth to limestone. A scarcity of moisture 
is likely to result in crop damage unless rainfall is timely 
during the growing season. A system of conservation 
tillage that leaves crop residue on the surface and 
grassed waterways help to prevent excessive soil loss. 
The soil is only moderately well suited to terracing 
because deep cuts may expose the hard limestone 
bedrock. Returning crop residue to the soil or regularly 
adding other organic material improves fertility, helps to 
prevent surface crusting, and increases the rate of water 
infiltration. 

À cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

This soil is well suited to trees. Seedlings survive and 
grow well if competing vegetation is controlled by careful 
site preparation or by spraying or cutting. 

The capability subclass is llle. 


902D2—Luana silt loam, 9 to 14 percent slopes, 
moderately eroded. This strongly sloping, well drained 
soil is on convex side slopes in the uplands. Areas are 
about 5 to 15 acres in size and are elongated. 

Typically, the surface layer is mixed very dark grayish 
brown and brown silt loam about 8 inches thick. Plowing 
has mixed the upper part of the subsoil with the surface 
layer. The subsoil is about 23 inches thick. The upper 
part is brown, friable silt loam; the next part is yellowish 
brown, friable silt loam and silty clay loam; and the lower 
part is brownish yellow, very firm silty clay. The 
substratum to a depth of about 60 inches is yellow flaggy 
sandy loam. In some areas the surface layer is brown 
silty clay loam. 

Included with this soil in mapping are areas of 
Mottland soils and small areas where limestone 
fragments are on the surface. These areas are near the 
base of the side slopes. They are more droughty than 
the Luana soil. They make up 2 to 8 percent of the unit. 

Permeability is moderate in the upper part of the 
Luana soil and moderately rapid in the substratum. 
Available water capacity is moderate or high. Surface 
runoff is rapid in cultivated areas. Tilth is fair. The soil 
tends to puddle or crust after heavy rainfall. The 
puddling and crusting increase the runoff rate and retard 
plant growth. The content of organic matter is about 1 to 
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2 percent in the surface layer. Reaction typically is 
slightly acid or medium acid in the surface layer and in 
the upper part of the subsoil. The subsoil generally has a 
medium supply of available phosphorus and a very low 
supply of available potassium. 

Many areas are cultivated. Some are pastured. This 
soil is poorly suited to cultivated crops, mainly because it 
is highly susceptible to erosion. Soil loss through erosion 
adversely affects cropping by decreasing the depth to 
limestone. À scarcity of moisture is likely to result in crop 
damage unless rainfall is timely during the growing 
season. À system of conservation tillage that leaves crop 
residue on the surface and grassed waterways help to 
prevent excessive soil loss. The soil is not well suited to 
terracing because deep cuts may expose the hard 
limestone bedrock. Returning crop residue to the soil or 
regularly adding other organic material improves fertility, 
helps to prevent surface crusting, and increases the rate 
of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture and the soil in 
good condition. 

This soil is well suited to trees. Seedlings survive and 
grow well if competing vegetation is controlled by careful 
site preparation or by spraying or cutting. 

The capability subclass is ІУе. 


926—Canoe silt loam, 0 to 2 percent slopes. This 
nearly level, somewhat poorly drained soil is on low 
benches along small rivers and streams. It is subject to 
flooding. Areas are 10 to 20 acres in size and are 
irregularly shaped. 

Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. The subsurface layer is 
dark grayish brown silt loam about 6 inches thick. The 
subsoil is friable silt loam about 33 inches thick. The 
upper part is mottled grayish brown and yellowish brown, 
the next part is mottled grayish brown, olive yellow, light 
olive brown, and light brownish gray, and the lower part 
is light brownish gray. The substratum to a depth of 
about 60 inches is gray and light olive gray silt loam. In 
some areas the surface layer is dark gray. 

Included with this soil in mapping are a few areas 
where 6 to 18 inches of lighter colored silty overwash 
from the adjacent uplands has been deposited on the 
surface and the content of organic matter is lower. 
These areas are near the base of the uplands. They 
make up less than 5 percent of the unit. 

The Canoe soil is moderately permeable. It has a 
seasonal high water table. Available water capacity is 
very high. Surface runoff is slow. Tilth is good, but the 
Soil tends to crust after heavy rainfall. The content of 
organic matter is about 2 to 3 percent in the surface 
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layer. Reaction typically is slightly acid or medium acid in 
the surface soil and medium acid or strongly acid in the 
upper part of the subsoil. The subsoil generally has a 
low supply of available phosphorus and a very low 
supply of available potassium. 

Most areas are cultivated. This soil is well suited to 
corn, soybeans, and small grain. It is slightly wet, 
however, and receives runoff from the soils upslope. 
Establishing diversion terraces on those soils helps to 
protect this soil from overflow and siltation. Tile drainage 
improves the timeliness of fieldwork. The hazard of 
erosion is slight if row crops are grown year after year. A 
system of conservation tillage that leaves crop residue 
on the surface, however, helps to prevent excessive soil 
loss. Returning crop residue to the soil or regularly 
adding other organic material improves fertility and helps 
to prevent surface crusting. 

This soil is well suited to grasses and legumes for hay 
and pasture. Overgrazing or grazing when the soil is too 
wet, however, causes surface compaction and increases 
the likelihood of puddling. Proper stocking rates, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture and the soil 
in good condition. 

This soil is well suited to trees. Seedlings survive and 
grow well if competing vegetation is controlled by careful 
site preparation or by spraying or cutting. Equipment 
should be used only during the drier periods. 

The capability class is 1. 


930--Огіоп silt loam, 0 to 2 percent slopes. This 
nearly level, somewhat poorly drained soil is on narrow 
bottom land and alluvial fans below more sloping soils 
on loess-covered uplands. It is subject to flooding. Areas 
are irregularly shaped and range from 5 to 25 acres in 
size. 

Typically, the surface layer is about 7 inches of dark 
grayish brown silt loam that has thin strata of dark gray 
silt loam. The substratum is stratified dark grayish brown, 
dark gray, and gray silt loam about 22 inches thick. The 
next 20 inches is an older buried surface layer of black 
silt loam. The underlying material to a depth of about 60 
inches is dark gray silt loam. In some areas the surface 
layer is very dark gray. 

Included with this soil in mapping are small areas of 
poorly drained soils on the lower lying parts of the 
bottom iand. These soils make up 5 to 10 percent of the 
unit. 

The Orion soil is moderately permeable. It has a 
seasonal high water table. Available water capacity is 
very high. Surface runoff is slow. Tilth is poor. The soil 
dries out slowly and tends to puddle or crust after heavy 
rainfall. The content of organic matter is about 1 to 3 
percent in the surface layer. The soil typically is neutral 
or slightly acid throughout. it generally has a low supply 
of available phosphorus and a very low supply of 
available potassium. 
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Many areas are used as permanent pasture. Some are 
cultivated. If drained and protected from floodwater, this 
soil is suited to corn, soybeans, and small grain. It is wet 
as a result of the flooding, the slow runoff, and the 
seasonal high water table. Tile drains function well if 
suitable outlets are available. In some years the 
floodwater damages crops during periods of heavy 
rainfall. It can be controlled, however, by diversion 
terraces. 

This soil is suited to grasses and legumes for hay and 
pasture. Overgrazing or grazing during wet periods, 
however, increases the likelihood of puddling. Proper 
stocking rates, pasture rotation, timely deferment of 
grazing, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

This soil is only moderately well suited to trees 
because it is subject to flooding, has a seasonal high 
water table, and remains wet for long periods after 
rainfall. Seedlings can survive if competing vegetation is 
controlled or removed by careful site preparation or by 
spraying or cutting. 

The capability subclass is liw. 


930B—Orion silt loam, 2 to 5 percent slopes. This 
gently sloping, somewhat poorly drained soil is in 
drainageways below more sloping soils on loess-covered 
uplands. It is subject to flooding. The drainageways are 
about 100 to 200 feet wide. Areas are long and 
irregularly shaped and range from 10 to 100 acres in 
Size. 

Typically, the surface layer is about 7 inches of dark 
grayish brown silt loam that has thin strata of dark gray 
Silt loam. The substratum is stratified dark grayish brown, 
dark gray, very dark grayish brown, and gray silt loam 
about 22 inches thick. The next 20 inches is an older 
buried surface layer of black silt loam. The underlying 
material to a depth of about 60 inches dark gray silt 
loam. 

Included with this soil in mapping are small areas of 
poorly drained soils on the lower parts of the 
drainageways. These soils make up 5 to 10 percent of 
the unit. 

The Orion soil is moderately permeable. It has a 
seasonal high water table. Available water capacity is 
very high. Surface runoff is slow. Tilth is poor. The soil 
dries out slowly and tends to puddle or crust after heavy 
rainfall. The content of organic matter is about 1 to 3 
percent in the surface layer. The soil typically is neutral 
or slightly acid throughout. it generally has a low supply 
of available phosphorus and a very low supply of 
available potassium. | 

Many areas are used as permanent pasture. Some are 
cultivated. If drained and protected from floodwater, this 
Soil is suited to corn, soybeans, and small grain. It is wet 
as a result of the flooding, the slow runoff, and the 
seasonal high water table. Tile drains function well if 
suitable outlets are available. The soil receives high 
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velocity, concentrated runoff from the more sloping soils 
on adjacent uplands. It can be protected from this water 
by diversion terraces on the adjacent uplands. 

This soil is suited to grasses and legumes for hay and 
pasture. Overgrazing or grazing during wet periods, 
however, increases the likelihood of puddling. Proper 
stocking rates, pasture rotation, timely deferment of 
grazing, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

This soil is only moderately well suited to trees 
because it has a seasonal high water table and 
frequently receives high velocity runoff from the more 
sloping upland soils. Seedlings can survive if competing 
vegetation is controlled by careful site preparation or by 
spraying or cutting. 

The capability subclass is liw. 


951F—Medary Variant silt loam, 18 to 30 percent 
slopes. This steep and very steep, moderately well 
drained soil is on the escarpments of high benches 
along tributaries of the Mississippi River. Areas are 
elongated and range from 5 to 25 acres in size. 

Typically, the surface layer is very dark gray silt loam 
about 5 inches thick. The subsoil is about 26 inches 
thick. The upper part is brown, firm silty clay loam; the 
next part is reddish brown, very firm silty clay; and the 
lower part is brown, firm silty clay. The upper part of the 
substratum is yellowish brown silt loam. The lower part 
to a depth of about 60 inches is stratified yellowish 
brown, brownish yellow, and grayish brown coarse silt 
and fine sand. It is mildly alkaline and calcareous. In 
some areas the surface layer is dark brown. 

This soil is very slowly permeable in the subsoil and 
moderately rapidly permeable in the substratum. It has a 
seasonal high water table. Available water capacity is 
moderate. Surface runoff is rapid. Tilth is poor. When 
wet, the soil puddles easily, is sticky, and cannot be 
easily worked. The content of organic matter is about 0.5 
to 1.0 percent in the surface layer. Reaction typically is 
slightly acid or medium acid in the surface layer and 
medium acid or strongly acid in the upper part of the 
subsoil. The subsoil generally has a very low supply of 
available phosphorus and a low supply of available 
potassium. 

Most areas are used as permanent pasture. This soil 
generally is unsuitable for cultivated crops. Erosion is a 
severe hazard if cultivated crops are grown. Many areas 
are too steep for the use of ordinary farm machinery. 

This soil is poorly suited to grasses and legumes for 
hay and pasture. Overgrazing or grazing when the soil is 
too wet causes surface compaction and excessive runoff 
and increases the likelihood of puddling. Proper stocking 
rates, pasture rotation, timely deferment of grazing, and 
restricted use during wet periods are needed. 

This soil is poorly suited to trees. Establishing 
seedlings is difficult, and tree roots do not grow well in 
the clayey subsoil. The equipment limitation is severe, 
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and the hazard of erosion, seedling mortality, and the 
windthrow hazard are moderate. Seedlings should be 
planted at close intervals. Thinning the stand helps to 
provide adequate growing space for the surviving trees. 
Carefully selecting sites for logging trails or roads and 
laying out the trails or roads on the contour or nearly on 
the contour help to control erosion. Because of the 
slope, special logging equipment and caution in 
operating the equipment are needed. 

The capability subclass is Vile. 


977—Richwood silt loam, 0 to 2 percent slopes. 
This nearly level, well drained soil is on benches along 
the major streams and rivers. Areas are irregularly 
shaped and range from 5 to 25 acres in size. 

Typically, the surface layer is very dark brown silt loam 
about 8 inches thick. The subsurface layer is very dark 
grayish brown and dark brown silt loam about 12 inches 
thick. The subsoil is friable silt loam about 25 inches 
thick. The upper part is brown, and the lower part is 
yellowish brown. The substratum to a depth of about 60 
inches is yellowish brown and strong brown. It is silt 
loam in the upper part and sandy loam in the lower part. 
In some areas it is silt loam to a depth of 60 inches. 

Permeability is moderate in the upper part of the soil 
and rapid in the lower part of the substratum. Available 
water capacity is high or very high. Surface runoff is 
slow. Tilth is good, but the soil tends to crust after heavy 
rainfall. The content of organic matter is about 2 to 5 
percent in the surface layer. The surface soil typically is 
neutral or slightly acid. The subsoil is slightly acid or 
medium acid. It generally has a very low supply of 
available phosphorus and potassium. 

Most areas are cultivated. This soil is well suited to 
corn, soybeans, and small grain. it occasionally receives 
local runoff from the soils upslope. Establishing diversion 
terraces on those soils, however, helps to protect this 
Soil from overflow and siltation. Erosion is a slight hazard 
if row crops are grown year after year. It can be 
controlled, however, by a system of conservation tillage 
that leaves crop residue on the surface. Returning crop 
residue to the soil or regularly adding other organic 
material improves fertility, helps to prevent surface 
crusting, and increases the rate of water infiltration. 

This soil is well suited to grasses and legumes for hay 
and pasture. Overgrazing or grazing when the soil is too 
wet, however, causes surface compaction and increases 
the likelihood of puddling. Proper stocking rates, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture and the soil 
in good condition. 

The capability class is 1. 


978—Festina silt loam, 0 to 2 percent slopes. This 
nearly level, well drained soil is on benches along the 
major streams and rivers. Areas are irregularly shaped 
and range from 5 to 25 acres in size. 


79 


Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. The subsurface layer is 
dark grayish brown silt loam about 5 inches thick. The 
subsoil is yellowish brown, friable silt loam about 30 
inches thick. The substratum to a depth of about 60 
inches is yellowish brown silt loam that has lenses of 
brown loamy sand. 

Permeability is moderate in the subsoil and moderately 
rapid in the substratum. Available water capacity is very 
high. Surface runoff is slow in cultivated areas. Tilth is 
good, but the soil tends to crust after heavy rainfall. The 
content of organic matter is about 2 to 3 percent in the 
surface layer. Reaction typically is neutral or slightly acid 
in the surface layer and slightly acid or medium acid in 
the upper part of the subsoil. The subsoil generally has a 
low supply of available phosphorus and a very low 
supply of available potassium. 

Most areas are cultivated. А few are wooded. This soil 
is well suited to corn, soybeans, and small grain. 
Because it is below areas of more sloping upland soils, it 
is subject to siltation. Diversion terraces are needed in 
some areas to protect the soil from local runoff. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility, helps to prevent 
surface crusting, and increases the rate of water 
infiltration. 

This soil is well suited to grasses and legumes for hay 
and pasture. Overgrazing or grazing when the soil is too 
wet, however, causes surface compaction and increases 
the likelihood of puddling. Proper stocking rates, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods help to keep the pasture and the soil 
in good condition. 

This soil is well suited to trees. Seedlings survive and 
grow well if competing vegetation is controlled by careful 
site preparation or by spraying or cutting. 

The capability class is |. 


981В--М/огіһеп silt loam, 2 to 5 percent slopes. 
This gently sloping, well drained soil is on alluvial fans 
and foot slopes at the base of loess-covered uplands 
and on the upper parts of a few narrow, U-shaped 
drainageways in the uplands. Areas are elongated and 
are 5 to 10 acres in size. 

Typically, the surface layer is very dark brown silt loam 
about 8 inches thick. The subsurface layer is very dark 
brown and very dark grayish brown silt loam about 22 
inches thick. The subsoil is friable silt loam about 24 
inches thick. The upper part is brown, and the lower part 
is yellowish brown. The substratum to a depth of about 
60 inches is yellowish brown silt loam that has a few 
grayish brown and strong brown mottles. 

Included with this soil in mapping are a few moderately 
sloping areas on the foot slopes. The soils in these 
areas are more susceptible to erosion than the Worthen 
Soil. They make up less than 5 percent of the unit. 
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Permeability is moderate in the Worthen soil. Available 
water capacity is high. Surface runoff is medium in 
cultivated areas. Tilth is good. The content of organic 
matter is about 3 to 5 percent in the surface layer. 
Reaction typically is neutral or slightly acid in the surface 
layer and slightly acid or medium acid in the upper part 
of the subsoil. The subsoil generally has a medium 
supply of available phosphorus and a very low supply of 
available potassium. 

Most areas are cultivated. This soil is well suited to 
corn, soybeans, and small grain and to grasses and 
legumes for hay and pasture. It receives runoff from the 
more sloping soils upslope, however, and erosion is a 
slight hazard if cultivated crops are grown. А system of 
conservation tillage that leaves crop residue on the 
surface helps to prevent excessive soil loss. 

A cover of pasture plants also helps to control erosion. 
Overgrazing or grazing when the soil is too wet, 
however, causes surface compaction and poor tilth. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

The capability subclass is lle. 


1158—Dorchester silt loam, channeled, 0 to 2 
percent slopes. This nearly level, moderately well 
drained soil is on narrow valley bottom land along small 
rivers and streams. It is subject to flooding. It generally is 
dissected by many old channels and bayous. The 
channels are filled with water during some part of the 
year. Areas are irregularly shaped and range from 5 to 
25 acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 8 inches thick. The substratum is stratified 
dark grayish brown, grayish brown, and brown silt loam 
about 23 inches thick. Below this to a depth of about 60 
inches is an older buried surface layer of black and very 
dark brown silt loam. In some areas the substratum is 
sandy loam. 

Permeability is moderate. Available water capacity is 
very high. Surface runoff is slow. Tilth is fair. The content 
of organic matter is about 0.5 to 1.0 percent in the 
surface layer. Reaction typically is mildly alkaline or 
moderately alkaline in the recent stratified sediments and 
neutral in the buried surface layer. 

Most areas are used as permanent pasture or are 
wooded. Very few are cultivated. This soil generally is 
unsuitable for cultivated crops. The channels generally 
cannot be crossed by ordinary farm machinery because 
they are too deep and wet. 

This soil is suited to pasture, but it is subject to 
flooding and siltation. Silt covers the grasses temporarily 
during some rainy periods. Grazing during these periods 
reduces the productivity of the pasture by increasing the 
extent of surface compaction and puddling. Pasture 
rotation, timely deferment of grazing, and restricted use 


Soil survey 


during wet periods help to keep the pasture and the soil 
in good condition. 

This soil is only moderately well suited to trees 
because it is subject to flooding and remains wet for 
moderate periods after rainfall. Seedling mortality is 
moderate. As a resuit, seedlings should be planted at 
close intervals. Thinning the stand helps to provide 
adequate growing space for the surviving trees. 
Competing vegetation can be controlled by careful site 
preparation or by spraying or cutting. 

The capability subclass is Vw. 


1212—Kennebec silt loam, 0 to 2 percent slopes. 
This nearly level, somewhat poorly drained soil is on 
bottom land along small streams and on alluvial fans at 
the base of loess-covered uplands. It is subject to 
flooding. Areas are irregularly shaped and range from 5 
to 30 acres in size. 

Typically, the surface layer is black silt loam about 8 
inches thick. The subsurface layer is very dark brown, 
black, and very dark grayish brown silt loam about 23 
inches thick. The subsoil is friable silt loam about 19 
inches thick. The upper part is dark grayish brown, and 
the lower part is grayish brown and is mottled with brown 
and light olive brown. The substratum to a depth of 
about 60 inches is mixed light olive brown and grayish 
brown, mottled silt loam. 

Included with this soil in mapping are small areas that 
have received 6 to 18 inches of lighter colored silt loam 
overwash. The soils in these areas are lower in fertility 
and in content of organic matter than the Kennebec soil. 
They are near the base of the upland slopes. They make 
up 2 to 8 percent of the unit. 

The Kennebec soil is moderately permeable. It has a 
seasonal high water table. Available water capacity is 
very high. Surface runoff is slow in cultivated areas. Tilth 
is good. The content of organic matter is about 4 to 6 
percent in the surface layer. Reaction typically is neutral 
in the surface soil and subsoil. The subsoil generally has 
a low supply of available phosphorus and a very low 
supply of available potassium. 

Most areas are cultivated. A few are pastured. This 
Soil is well suited to corn, soybeans, and small grain, but 
the flooding is a hazard and the seasonal high water 
table a limitation. Diversion terraces are needed in some 
areas to protect the crops from local runoff. Tile 
drainage is needed in some years to improve the 
timeliness of fieldwork. 

This soil is well suited to grasses and legumes for hay 
and pasture. Overgrazing or grazing when the soil is too 
wet, however, causes surface compaction and poor tilth. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

This soil is well suited to trees. Seedlings survive and 
grow well if competing vegetation is controlled by careful 
site preparation or by spraying or cutting. 
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The capability subclass is liw. 


1219—Canoe Variant silt loam, 0 to 2 percent 
slopes. This nearly level, somewhat poorly drained soil 
is on high terraces along the Turkey River. Areas are 
irregularly shaped and range from 5 to 30 acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 6 inches thick. The subsurface layer is 
grayish brown and light brownish gray silt loam about 9 
inches thick. The subsoil is friable silt loam about 28 
inches thick. The upper part is grayish brown and is 
mottled with strong brown, and the lower part is mottled 
grayish brown and strong brown. The substratum to a 
depth of about 60 inches is grayish brown silt loam 
mottled with strong brown. Strata of sand and silt are 
below a depth of 5 feet. 

This soil is moderately permeable. It has a seasonal 
high water table. Available water capacity is high or very 
high. Surface runoff is slow in cultivated areas. Tilth is 
fair. The soil tends to puddle or crust after heavy rainfall. 
The puddling and crusting retard plant growth. The 
content of organic matter is about 1 to 3 percent in the 
surface layer. Reaction typically is slightly acid or 
medium acid in the surface soil and strongly acid or very 
strongly acid in the upper part of the subsoil. The subsoil 
generally has a medium supply of available phosphorus 
and a very low supply of available potassium. 

Most areas are cultivated. This soil is well suited to 
corn, soybeans, and small grain. It receives runoff, 
however, from the more sloping soils upslope. Also, 
fieldwork is often delayed in the spring and during other 
wet periods because of the seasonal high water table. 
Tile drainage improves the timeliness of fieldwork. 
Establishing diversion terraces on the adjacent upland 
slopes helps to protect this scil from overflow and 
siltation. Erosion is a slight hazard if row crops are grown 
year after year. It can be controlled, however, by a 
system of conservation tillage that leaves crop residue 
on the surface. Returning crop residue to the soil or 
regularly adding other organic material improves fertility 
and helps to prevent surface crusting. 

This soil is well suited to grasses and legumes for hay 
and pasture. Overgrazing or grazing when the soil is too 
wet, however, causes surface compaction and poor tilth. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

. This soil is well suited to trees. Seedlings survive and 
grow well if competing vegetation is controlled by careful 
site preparation or by spraying or cutting. 

The capability class is l. 


1490—Caneek silt loam, channeled, 0 to 2 percent 
slopes. This nearly level, somewhat poorly drained or 
poorly drained soil is on the islands in the Mississippi 
River and on bottom land along large rivers and streams. 
it is subject to flooding. It generally is dissected by many 
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old channels and bayous. Areas are irregularly shaped 
and range from 15 to 200 acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 6 inches thick. The substratum is stratified 
dark grayish brown, dark gray, brown, and very dark 
grayish brown silt loam about 26 inches thick. It has 
common reddish brown mottles. The next 18 inches is 
an older buried surface layer of black and very dark gray 
silt loam. Below this to a depth of about 60 inches is a 
buried subsoil of dark gray silt loam. 

Included with this soil in mapping are small areas of 
Soils that have a sand or fine sand surface layer and are 
droughty. These soils are adjacent to the Mississippi 
River. They make up less than 5 percent of the unit. 
Also included, on bottom land near the Mississippi River, 
are areas where the stratified silty sediments are more 
than 40 inches thick. The soils in these areas are more 
susceptible to flooding and siltation than the Caneek soil. 
They make up 6 to 10 percent of the unit. 

The Caneek soil is moderately permeable. It has a 
seasonal high water table. Available water capacity is 
high. Surface runoff is slow. Tilth is poor. The soil dries 
out slowly and tends to crust after heavy rainfall. The 
content of organic matter is about 0.5 to 1.0 percent in 
the surface layer. The soil typically is mildly alkaline or 
moderately alkaline and slightly effervescent in the upper 
part. It generally has a very low supply of available ` 
phosphorus and potassium. 

Most areas are idle or are wooded. À few are used as 
permanent pasture. This soil generally is unsuited to 
cultivated crops. Most areas are not easily accessible 
because they are channeled. The flooding is a hazard 
and the seasonal high water table a limitation. Some of 
the less channeled areas along the tributary streams of 
the Mississippi River are cropped even though they are 
frequently flooded. In the pastured areas overgrazing or 
grazing during wet periods causes surface compaction 
and increases the likelihood of puddling. 

This soil generally is unsuited to trees because it has a 
seasonal high water table and remains wet for long 
periods after rainfall. in some areas the trees are killed 
when the water table is raised by the series of dams on 
the Mississippi River. 

The capability subclass is Vw. 


5010--РИ5, sand and gravel. These open gravel pits 
and sand pits are on alluvial benches. About 10 to 30 
feet of coarse textured material has been removed from 
the pits, primarily for use in road construction and in 
construction on farmsteads. Some areas have been 
reshaped, but most have nearly vertical sides that 
Support little or no vegetation. 

Two of the largest pits are on the alluvial benches 
along the Turkey River. These pits are mined for both 
sand and gravel. Another large pit is on a bench near 
the Volga River. Sand from this pit has been mined 
extensively for use in building local concrete highways. 
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The potential of the pits for alternative uses varies. A 
few pits have good potential as future sources of sand 
and gravel. Some that are no longer mined have good 
potential as habitat for game birds, such as quail and 
ruffed grouse, or small animals, such as rabbits. 
Because of the nearly vertical sides, some pits are 
limited as sites for recreational development and as 
wildlife habitat. 

No capability class or subclass is assigned. 


5030—Pits, limestone quarries. These are pits from 
which limestone has been quarried, primarily for use as 
road construction material and agricultural lime. They are 
30 or more feet deep and are surrounded by piles of 
spoil 15 or more feet high. They are irregularly shaped 
and range from a few acres to as much as 30 acres in 
size. They have nearly vertical sides. They are dry nearly 
all the year. 

The spoil surrounding the pits varies in texture but is 
mainly silty and contains various amounts of limestone 
bedrock. It generally is loess but is loam glacial till 
surrounding the pits in the southwest corner of the 
county. іп some areas it has been leveled and 
smoothed, but in other areas it is very uneven. 
Establishing grasses or trees is fairly easy in the leveled 
areas. The spoil generally ranges from medium acid to 
mildly alkaline. 

These pits have poor potential for wildlife habitat. A 
few contain water, but they may be dangerous and are 
limited as sites for recreational development because of 
the nearly vertical sides and the varying depth of the 
water. Onsite investigation is needed to determine the 
suitability of a specific area. 

No capability class or subclass is assigned. 


5040—Orthents, loamy. These are nearly level to 
strongly sloping soils that have been used as borrow 
areas for construction. They commonly are along U.S. 
Highway 52.and lowa Route 13. In some areas the 
original soil has been removed to a depth of 5 to 20 feet 
or more, and in other areas the topsoil has been 
redistributed. The soils range from excessively drained to 
somewhat poorly drained, depending on the kind of 
material from which they were derived and the condition 
of the restored borrow area. Areas typically range from 6 
to 50 acres in size. 

Typically, the upper 5 feet is yellowish brown and 
grayish brown, friable silt loam. About 4 to 10 inches of 
topsoil has been redistributed, often unevenly, 
throughout some borrow areas. This topsoil is very dark 
gray to dark grayish brown. 

Permeability varies, depending on the texture and 
density of the soils. Soil material that was once buried 5 
to 20 feet or more beneath the surface has less pore 
space and is more dense than the original surface layer. 
This previously buried material has not been appreciably 
affected by the processes of soil formation, such as 
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freezing and thawing. Available water capacity is 
moderate or low. Surface runoff ranges from slow to 
rapid. Unless the topsoil has been redistributed, the 
content of organic matter is very low. As a result, 
preparing a good seedbed is difficult and drought is a 
hazard. Reaction ranges from slightly acid to mildly 
alkaline. The supply of available phosphorus and 
potassium generally is very low. 

Some areas are cultivated. Some are used as 
permanent pasture or support weeds. These soils 
commonly are not suited to cultivated crops. They are 
better suited to small grain and to grasses and legumes 
for hay and pasture. The areas where topsoil has been 
redistributed are better suited to cultivation than the 
other areas. They are used for corn and soybeans. 
Erosion is a moderate or severe hazard if the more 
sloping areas are cultivated. A system of conservation 
tillage that leaves crop residue on the surface helps to 
prevent excessive soil loss. Also, other measures that 
stabilize the soils are needed. 

No capability class or subclass is assigned. 


prime farmland 


Prime farmland is one of several kinds of important 
farmland defined by the U.S. Department of Agriculture. 
It is of major importance in providing the Nation's short- 
and long-range needs for food and fiber. Because the 
supply of high quality farmland is limited, the U.S. 
Department of Agriculture recognizes that responsible 
levels of government, as well as individuals, should 
encourage and facilitate the wise use of our Nation's 
prime farmland. 

Prime farmland, as defined by the U.S. Department of 
Agriculture, is the land that is best suited to food, feed, 
forage, fiber, and oilseed crops. It may be cropland, 
pasture, woodland, or other land, but it is not urban and 
built-up land or water areas. It either is used for food or 
fiber or is available for those uses. The soil qualities, 
growing season, and moisture supply are those needed 
for a well managed soil economically to produce a 
sustained high yield of crops. Prime farmland produces 
the highest yields with minimal inputs of energy and 
economic resources, and farming it results in the least 
damage to the environment. 

Prime farmland usually has an adequate and 
dependable supply of moisture from precipitation or 
irrigation. The temperature and growing season are 
favorable, and the level of acidity or alkalinity is 
acceptable. Prime farmland has few or no rocks and is 
permeable to water and air. It is not excessively erodible 
or saturated with water for long periods and is not 
frequently flooded during the growing season. The slope 
ranges mainly from 0 to 6 percent. More detailed 
information about the criteria for prime farmland is 
available at local offices of the Soil Conservation 
Service. 
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` About 95,000 acres throughout Clayton County, or 
nearly 20 percent of the total acreage, meets the 
requirements for prime farmland. About 90,000 acres of 
this land is used for crops, mainly corn and soybeans. 
The crops grown on this land account for an estimated 
two-thirds of the local farm income each year. 

A recent trend in land use in some parts of the county 
has been the loss of some prime farmland to industrial 
and urban uses. The loss of prime farmland to other 
uses puts pressure on marginal lands, which generally 
are more erodible, are droughty, cannot be easily 
cultivated, and generally are less productive. 

The map units that are considered prime farmland in 
Clayton County are listed in this section. This list does 
not constitute a recommendation for a particular land 
use. The extent of each listed map unit is shown in table 
4. The location is shown on the detailed soil maps at the 
back of this publication. The soil qualities that affect use 
and management are described under the heading 
"Detailed soi! map units." 

Some soils that have a seasonal high water table and 
soils that are frequently flooded qualify for prime 
farmland only in areas where these limitations have been 
overcome by a drainage system or flood control. The 
need for these measures is indicated in parentheses 
after the name of these soils on the following list. Onsite 
evaluation is needed to determine whether or not these 
limitations have been overcome by corrective measures. 

The map units that meet the requirements for prime 
farmland are: 


136 Ankeny fine sandy loam, O to 2 percent 
slopes 

320 Arenzvile silt loam, O to 2 percent slopes 
(where protected from flooding) 

129B Arenzville-Chaseburg silt loams, 1 to 5 per- 
cent slopes (where protected from flooding) 

291 Atterberry silt loam, 1 to 3 percent slopes 
(where drained) 

171B Bassett loam, 2 to 5 percent slopes 

793 Bertrand silt loam, 0 to 2 percent slopes 

551 Calamine loam, 1 to 3 percent slopes (where 
drained) 

490 Caneek silt loam, 0 to 2 percent slopes 
(where drained and protected from flooding) 

926 Canoe silt loam, 0 to 2 percent slopes (where 
drained) 

1219 Canoe Variant silt loam, O to 2 percent slopes 
(where drained) 

142 Chaseburg silt loam, 0 to 2 percent slopes 
(where protected from flooding) 

84 Clyde clay loam, 1 to 3 percent slopes (where 
drained) 


391B Clyde-Floyd complex, 1 to 4 percent slopes 
(where drained) 

133 Colo silty clay loam, 0 to 2 percent slopes 
(where drained) 
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Dorchester silt loam, O to 2 percent slopes 
Downs silt loam, 2 to 5 percent slopes 

Downs silt loam, benches, 2 to 5 percent 
slopes 

Fayette silt loam, 2 to 5 percent slopes 
Fayette silt loam, benches, 2 to 5 percent 
slopes 

Festina silt loam, 0 to 2 percent slopes 
Huntsville silt loam, O to 2 percent slopes 
Jacwin loam, 2 to 5 percent slopes (where 
drained) 

Kennebec silt loam, O to 2 percent slopes 
Kenyon loam, 2 to 5 percent slopes 

Lamont fine sandy loam, O to 2 percent 
slopes 

Lamont fine sandy loam, 2 to 5 percent 
slopes 

Lawler loam, 24 to 32 inches to sand and 
gravel, 0 to 2 percent slopes 

Lawler loam, 32 to 40 inches to sand and 
gravel, 0 to 2 percent slopes 

Olin fine sandy loam, 2 to 5 percent slopes 
Oran loam, 0 to 2 percent slopes (where 
drained) 

Orion silt loam, 0 to 2 percent slopes (where 
protected from flooding) 

Orion silt loam, 2 to 5 percent slopes (where 
protected from flooding) 

Orwood silt loam, 2 to 5 percent slopes 
Ossian silt loam, 0 to 2 percent slopes (where 
drained) 

Otter silt loam, 0 to 2 percent slopes (where 
drained and protected from flooding) 

Otter silt loam, overwash, 0 to 2 percent 
slopes (where drained and protected from 
flooding) 

Otter-Worthen silt loams, 1 to 4 percent 
slopes (where drained and protected from 
flooding) 

Richwood silt loam, O to 2 percent slopes 
Rockton loam, 30 to 40 inches to limestone, 
2 to 5 percent slopes 

Rockton loam, 20 to 30 inches to limestone, 
2 to 5 percent slopes 

Rowley silt loam, O to 2 percent slopes 

Saude loam, 0 to 2 percent slopes 

Saude loam, 2 to 5 percent slopes 

Spillville loam, 0 to 2 percent slopes 

Tama silt loam, 2 to 5 percent slopes 

Terril loam, sandy substratum, 2 to 5 percent 
slopes 

Wapsie loam, 0 to 2 percent slopes 

Wapsie loam, 2 to 5 percent slopes 

Waukee loam, 0 to 2 percent slopes 
Winneshiek loam, 20 to 30 inches to lime- 
stone, 2 to 5 percent slopes 

Worthen silt loam, 2 to 5 percent slopes 


85 


use and management of the soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
field data about the nature and behavior characteristics 
of the soils. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various soil uses 
and management. Field experience and collected data 
on soil properties and performance are used as a basis 
in predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
woodland; as sites for buildings, sanitary facilities, 
highways and other transportation systems, and parks 
and other recreation facilities; and for wildlife habitat. It 
can be used to identify the potentials and limitations of 
each soil for specific land uses and to help prevent 
construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


crops and pasture 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil 
Conservation Service is explained; and the estimated 
yields of the main crops and hay and pasture plants are 
listed for each soil. 


Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under "Detailed soil map 
units." Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

According to the 1977 State of lowa Annual Farm 
Census, 258,400 acres in Clayton County is used for 
cultivated crops and 84,600 acres for pasture. Corn, 
oats, legume-grass hay, and soybeans are the main 
crops. The paragraphs that follow describe the 
management concerns affecting the use of the soils in 
the county for crops and pasture. 

Soil erosion is the major problem on more than 85 
percent of the cropland and pasture in the county. 
Measures that control erosion are needed on Backbone, 
Bassett, Chelsea, Downs, Dubuque, Exette, Fayette, 
Frankville, Goss, Kenyon, Lamont, Lilah, Lindley, Luana, 
Marlean, Mottland, Nordness, Olin, Orwood, Rockton, 
Sparta, Tama, and Winneshiek soils. 

Loss of the surface layer through erosion reduces the 
productivity of soils and results in sedimentation in 
streams. Productivity is reduced as the surface layer is 
lost and part of the subsoil is incorporated into a plow 
layer. Loss of the surface layer is especially damaging 
on soils having a subsoil that is low in fertility, such as 
Bassett and Kenyon soils, and on soils having a layer in 
or below the subsoil that restricts the root zone. An 
example of this kind of layer is the bedrock underlying 
Backbone, Nordness, Rockton, and Winneshiek soils. 
Erosion also reduces the productivity of soils that tend to 
be droughty, such as Chelsea, Lilah, and Sparta soils. 
Control of erosion helps to maintain the productivity of 
the soils and improves the quality of water for municipal 
use, for recreation, and for fish and other kinds of wildlife 
by minimizing the pollution of streams. 

Preparing a good seedbed and tilling are difficult on 
severely eroded soils because the original friable silt 
loam surface soil has been eroded away. For example, 
the exposed silty clay loam subsoil of the severely 
eroded Fayette soils is hard and cloddy after it has been 
worked when wet. 

Measures that control erosion provide a protective 
plant cover, reduce the runoff rate, and increase the rate 
of water infiltration. A cropping system that keeps a plant 
Cover on the surface can reduce soil losses to an 
amount that will not decrease the productive capacity of 
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the soils. On livestock farms, where part of the acreage 
is hayland, including grasses and legumes in the 
cropping sytem not only provides nitrogen and improves 
tilth for the following crops but also helps to control 
erosion on the more sloping soils. 

A system of conservation tillage that leaves crop 
residue on the surface is effective in controlling erosion. 
Following are examples of the major kinds of 
conservation tillage systems. No-tillage is a system in 
which the seedbed is prepared and the seed planted in 
one operation. The surface is disturbed only in the 
immediate area of the planted seed row. A protective 
cover of crop residue is left on at least 90 percent of the 
surface. Strip-till or till-plant also is a system in which the 
seedbed is prepared and the seed planted in one 
operation. Tillage is limited to a strip not wider than one- 
third of the row. A protective cover of crop residue is left 
on two-thirds of the surface. Chisel-disk or rotary tillage 
is a system in which the soil is loosened throughout the 
field and part of the crop residue is incorporated into the 
soil. Preparing the seedbed and planting may be one or 
separate operations. Conservation tillage is effective only 
if the amount of crop residue left on the surface after 
planting is enough to control erosion. 

Terraces and diversions reduce the length of slopes 
and thus the runoff rate and the risk of erosion. They are 
most practical on deep, well drained soils that have long, 
uniform slopes. In many areas Downs, Fayette, and 
Tama soils are well suited to terracing. Other soils are 
less suitable for terraces and diversions because slopes 
are irregular or are too steep or because bedrock is 
within a depth of 40 inches. Terracing is not practical on 
Chelsea, Lilah, Sparta, and other soils that have short, 
irregular slopes and are coarse textured or moderately 
coarse textured. On these soils a cropping system that 
provides a substantial plant cover and a system of 
conservation tillage that leaves crop residue on the 
surface are effective in controlling erosion. 

Contour farming and contour stripcropping help to 
control erosion on many soils in the county. They are 
most effective in areas where slopes are smooth and 
uniform, including most areas of Downs, Fayette, and 
Tama soils. 

Soil blowing is a hazard on the sandy Chelsea and 
Sparta soils and on the organic Palms soils. It can be 
controlled by a plant cover, surface mulch, or tillage 
methods that keep the surface rough. On the organic 
Soils it can be controlled by windbreaks of suitable 
shrubs, such as Tatarian honeysuckle or autumn-olive. 

Controlling erosion is difficult on Bassett, Kenyon, and 
Olin soils because the loamy upper part of these soils is 
more rapidly permeable than the glacial till in the lower 
part of the subsoil and in the substratum. Water tends to 
move more rapidly through the upper part and then 
tends to accumulate at the point where the loamy 
material comes in contact with the till. As a result, 
hillside seepage can occur during wet periods. On these 
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Soils a combination of terracing and tiling is needed. 
Also, gully-control structures and grassed waterways are 
needed in the watercourses. 

Soil drainage is a minor management concern in 
Clayton County. Very poorly drained to somewhat poorly 
drained soils make up less than 10 percent of the total 
acreage. 

The design of both surface and subsurface drainage 
systems varies with the kind of soil. Surface drains and 
measures that control the runoff from the slopes at the 
higher elevations are needed in most areas of the 
somewhat poorly drained and poorly drained soils used 
for intensive row cropping. The drains should be more 
closely spaced in the moderately slowly permeable soils 
than in the more rapidly permeable soils. 

Organic soils oxidize and subside when their pore 
space is filled with air. As a result, special drainage 
systems are needed to control the depth and the period 
of drainage in the Palms soils. Keeping the water table 
at the level required by crops during the growing season 
and raising it to the surface during other parts of the 
year minimizes the oxidation and the subsidence of 
these soils. 

Soil fertility is affected by the supply of available 
phosphorus and potassium in the subsoil, by reaction, 
and by the content of organic matter. The supply of 
available phosphorus and potassium is low or very low in 
most of the soils in the county. Fayette soils, however, 
have a high supply of available phosphorus, and Downs 
soils have a medium supply. 

Most of the upland soils have an acid subsoil. 
Applications of ground limestone are needed to raise the 
pH level sufficiently for alfalfa and other crops to grow 
well. The poorly drained Clyde and somewhat poorly 
drained Floyd soils generally are neutral. 

In most of the medium textured, well drained upland 
soils that formed under forest vegetation, the content of 
organic matter is about 1 to 2 percent in the surface 
layer. In the eroded soils, however, it generally is less 
than 1 percent. In the medium textured, well drained 
soils that formed under grasses and trees, such as 
Downs soils, the content is about 2 to 3 percent. It is 
about 3 to 4 percent in the medium textured soils that 
formed under grasses, such as Kenyon and Tama soils, 
generally is less than 1 percent in the coarse textured 
upland soils, and is 7 to 11 percent in the poorly drained 
or very poorly drained upland soils, such as Calamine 
and Clyde soils. In the very poorly drained, organic 
Palms soils, it is more than 30 percent. 

The soils that formed in alluvium on bottom land are 
neutral or mildly alkaline. They generally have a low or 
very low supply of available phosphorus and potassium 
in the subsoil. The content of organic matter is about 1 
percent in the Dorchester soils and 5 to 7 percent in the 
Otter soils. 

Applications of lime and fertilizer should be based on 
the results of soil tests, on the needs of intended crop, 
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and on the expected level of yields. The Cooperative 
Extension Service can help in determining the kinds and 
amounts needed. 

Soil tiith is an important factor in the germination of 
seeds and in the infiltration of water into the soil. Soils 
with good tilth generally are high in content of organic 
matter and are granular and porous. 

Most of the upland soils in the county have a light 
colored surface layer that is moderately low or low in 
content of organic matter. Generally, the structure of the 
suríace layer is weak, and a surface crust forms during 
periods of intense rainfall. The crust is hard when dry. It 
reduces the rate of water infiltration and increases the 
runoff rate. Regularly adding crop residue, manure, and 
other organic material improves soil structure and helps 
to prevent crusting. 

Fall plowing generally is not desirable on the soils in 
this county because it increases the susceptibility to soil 
blowing. It also increases the susceptibility to water 
erosion during periods of snowmelt and spring runoff. 

Most of the permanent pastures in the county support 
bluegrass, but some support a grass-legume mixture, 
such as alfalfa and bromegrass. Most of the bluegrass 
pastures are not used as cropland because the soils are 
too steep for cultivation. Some pastures have been 
renovated and planted to birdsfoot trefoil or crownvetch. 

Forage production can be enhanced by planting warm- 
season grasses, including switchgrass, big bluestem, and 
indiangrass. The management needed on established 

stands includes applications of fertilizer, control of weeds 
and brush, rotation and deferred grazing in a full-season 
grazing system, proper stocking rates, and adequate 
livestock watering facilities. Erosion is a severe hazard if 
the protective plant cover is destroyed when the more 
sloping areas of pasture and hayland are renovated. If 
cultivated crops are grown prior to seeding, soil losses 
can be reduced by contour farming, grassed waterways, 
and a system of conservation tillage that leaves crop 
residue on the surface. Interseeding grasses and 
legumes into the existing sod eliminates the need for 
destroying the plant cover during seedbed preparation. 


yields per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 5. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
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and seeding rates; suitable high-vietding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green manure crops; and 
harvesting that insures the smallest possible loss. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils. 


land capability classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops. Crops 
that require special management are excluded. The soils 
are grouped according to their limitations for field crops, 
the risk of damage if they are used for crops, and the 
way they respond to management. The grouping does 
not take into account major and generally expensive 
landforming that would change slope, depth, or other 
characteristics of the soils, nor does it consider possible 
but unlikely major reclamation projects. Capability 
classification is not a substitute for interpretations 
designed to show suitability and limitations of groups of 
soils for woodland and for engineering purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. Only 
class and subclass are used in this survey. 

Capability classes, the broadest groups, are 
designated by Roman numerals | through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class | soils have slight limitations that restrict their 
use. 

Class Il soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class 111 soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 
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Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. There are no class VIII soits in Clayton 
County. 

Capability subclasses are soil groups within one class. 
They are designated by adding а small letter, e, w, 5, ог 
с, to the class numeral, for example, Пе. The letter е 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. - 

In class 1 there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
woodland, wildlife habitat, or recreation. 

The acreage of soils in each capability class and 
subclass is shown in table 6. The capability classification 
of each map unit is given in the section “Detailed soil 
map units.” 


woodland management and productivity 


About 110,000 acres in Clayton County, or more than 
one-fifth of the total acreage, is woodland. The trees are 
used for wood products that are either sold off the farm 
or used on the farm. Also, they help to control erosion 
and provide food and cover for wildlife. 

Trees formerly covered nearly all of Clayton County, 
except for the areas between Garnavillo and Monona 
and the areas in the southwestern part that were 
covered by prairie grasses. The early settlers valued the 
trees as a source for building material and fuel. They 
harvested the best trees and left the less desirable ones. 
Gradually, the less desirable trees dominated the 
woodland. Some of the wooded soils, notably Dubuque, 
Exette, Fayette, and Lindley soils, were cleared for 
farming. Many of the areas of these soils are severely 
eroded. Replanting of suitable trees is needed before 
longtime effective use can be made of these areas. 

Of the six soil associations described under the 
heading “General soil map units," the Fayette-Nordness- 
Rock outcrop association has the largest proportion of 
woodland. On the other associations the trees are in a 
few woodlots or are scattered along drainageways, in 
fence rows, and on farmsteads. In many of the wooded 
areas of the Fayette-Nordness-Rock outcrop association, 
the soils are unsuitable for cultivation because they are 
too steep or are shallow to limestone bedrock. Many 
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cropped areas are bordered by woods, and most 
pastured areas support some trees. Much of the steep 
or very steep land bordering the Mississippi, Turkey, and 
Volga Rivers is not suited to crops and is poorly suited 
to pasture. In these areas the stands of woodland are 
extremely important because they help to control 
erosion. 

Although the demand for wainut logs is significant, the 
demand for lumber generally is not great in the county. 
Several sawmills are active in the county, but they 
commonly are operated on a part-time basis. Most of the 
logs for the sawmills are obtained by selectively cutting 
on a number of sites rather than by harvesting an entire 
tract. 

Good management helps to keep native woodland 
productive. It includes measures that protect the 
woodland from livestock and fire; group selective cutting, 
thinning, and planting; and weeding. Many of the tracts 
have been used for grazing and have been poorly 
managed. Grazing damages a wooded area as much as 
overcutting or burning. The grazing animals trample the 
Soil and increase the susceptibility to erosion. Browsing 
damages or kills the young trees and the undergrowth. 
Wooded areas generally are not suitable for arazing 
because they do not provide enough forage. 

The management of a wooded area depends on its 
present condition and the kinds of trees to be grown. 
The objective of woodland management is to attain 
sustained production by cutting only the amount of wood 
that the stand produces in a given period. This cutting 
can be done each year or every 5 to 10 years. Some 
areas wooded with hardwoods are in such poor condition 
that they should be planted to the more valuable 
conifers. Before the conifers are planted, the competing 
trees and shrubs should be removed by mowing or by 
spraying with a chemical brush killer. 

The factors that affect the use of soils for woodland 
are somewhat different from and less restrictive than 
those that affect the use of the soils for cultivated crops. 
This soil survey can help the owner of a wooded tract to 
identify the soils that are most likely to be productive as 
woodland. If the soil is likely to be productive, extensive 
management is justified. It is not justified, however, if the 
soil is poorly suited to woodland. Some of the factors 
that affect woodland management are described in the 
following paragraphs. 

Moisture.—The growth of trees is directly related to 
the available water capacity of the soil. The available 
water capacity is determined mainly by the slope, the 
depth, the texture, the permeability, and the internal 
drainage. It is limited in Chelsea, Nordness, and Sparta 
soils. 

Aspect, or direction of exposure. —The exposure of а 
site affects the rate of tree growth. Trees generally grow 
better on slopes facing north and east and on gently 
sloping or nearly level valley flats and broad ridgetops 
than on slopes facing south or west. Some soils are on 
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long, steep slopes that have various exposures. 
Examples are some of the Fayette and Nordness soils. 

Soil reaction and soil fertility. —These factors 
somewhat affect the suitability and growth of different 
species of trees. For example, walnut and locust trees 
grow best on neutral or slightly calcareous soils. Pine 
trees grow best in slightly acid soil. Most species of pine, 
especially the native ones, grow poorly on soils that 
have a high content of lime. In contrast, hardwoods and 
eastern redcedar commonly grow well on those soils. 
Caneek and Dorchester soils have a high content of lime 
in the upper 2 to 3 feet. Most of the other bottom land 
soils in the county are neutral. Hardwoods should not be 
planted on eroded or depleted soils or on formerly 
cultivated soils, whereas pine trees grow fairly well on 
those soils. 

Local offices of the Soil Conservation Service can help 
woodiand managers.to determine which soils are 
suitable for trees, the best land use for wooded areas, 
and the kinds of management needed. State foresters 
can assist in developing plans for managing new or 
existing stands. 

Table 7 can be used by woodland owners or forest 
managers in planning the use of soils for wood crops. 
Only those soils suitable for wood crops are listed. The 
table lists the ordination (woodland suitability) symbol for 
each soil. Soils assigned the same ordination symbol 
require the same general management and have about 
the same potential productivity. 

The first part of the ordination symbol, a number, 
indicates the potential productivity of the soils for 
important trees. The number 1 indicates very high 
productivity; 2, high; 3, moderately high; 4, moderate; 
and 5, low. The second part of the symbol, a letter, 
indicates the major kind of soil limitation. The letter x 
indicates stoniness or rockiness; w, excessive water in or 
on the soil; 1, toxic substances in the soil; d, restricted 
root depth; c, clay in the upper part of the soil; s, sandy 
texture; f, high content of coarse fragments in the soil 
profile; and r, steep slopes. The letter o indicates that 
limitations or restrictions are insignificant. If a soil has 
more than one limitation, the priority is as follows: x, w, t, 
d, C, 8,1, and r. 

In table 7, s/ight, moderate, and severe indicate the 
degree of the major soil limitations to be considered in 
management. 

Ratings of the erosion hazard indicate the risk of loss 
of soil in well managed woodland. The risk is s/ight if the 
expected soil loss is small, moderate if measures: are 
needed to control erosion during logging and road 
construction, and severe if intensive management or 
special equipment and methods are needed to prevent 
excessive loss of soil. 

Ratings of equipment limitation reflect the 
characteristics and conditions of the soil that restrict use 
of the equipment generally needed in woodland 
management or harvesting. A rating of s/ight indicates 
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that use of equipment is not limited to a particular kind of 
equipment or time of year; moderate indicates a short 
seasonal limitation or a need for some modification in 
management or in equipment; and severe indicates a 
seasonal limitation, a need for special equipment or 
management, or a hazard in the use of equipment. 

Seedling mortality ratings indicate the degree to which 
the.soil affects the mortality of tree seedlings. Plant 
competition is not considered in the ratings. The ratings 
apply to seedlings from good stock that are properly 
planted during a period of sufficient rainfall. A rating of 
slight indicates that the expected mortality is less than 
25 percent; moderate, 25 to 50 percent; and severe, 
more than 50 percent. 

Ratings of windthrow hazard are based on the soil 
characteristics that affect the development of tree roots 
and the ability of the soil to hold trees firmly. A rating of 
slight indicates that a few trees may be blown down by 
normal winds; moderate, that some trees will be blown 
down during periods of excessive soil wetness and 
strong winds; and severe, that many trees are blown 
down during periods of excessive soil wetness and 
moderate or strong winds. 

The potential productivity of merchantable or common 
trees on a soil is expressed as a site index. This index is 
the average height, in feet, that dominant and 
codominant trees of a given species attain in a specified 
number of years. The site index applies to fully stocked, 
even-aged, unmanaged stands. Commonly grown trees 
are those that woodland managers generally favor in 
intermediate or improvement cuttings. They are selected 
on the basis of growth rate, quality, value, and 
marketability. 

Trees to plant are those that are suited to the soils 
and to commercial wood production. 


windbreaks and environmental plantings 


Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, keep snow from blowing off the fields, and 
provide food and cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To insure plant survival, a healthy planting stock 
of suitable species should be planted properly on a well 
prepared site and maintained in good condition. 

Table 8 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
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soils. The estimates in table B are based on 
measurements and observation of established plantings 
that have been given adequate care. They can be used 
as a guide in planning windbreaks and screens. 
Additional information on planning windbreaks and 
screens and planting and caring for trees and shrubs 
can be obtained from local offices of the Soil 
Conservation Service or the Cooperative Extension 
Service or from a nursery. 


recreation 


Every town in Clayton County has at least one local 
park. Many county parks are throughout the survey area. 
Pikes Peak State Park is near McGregor. 

In rural areas opportunities for hunting, fishing, and 
other forms of outdoor recreation are provided by rivers 
and creeks, especially the Mississippi River. Many of the 
small creeks, in addition to part of the Turkey River, are 
spring fed and are cold enough to be stocked with trout. 
Trees and limestone bluffs are along many of the rivers 
and creeks. In the fall the colorful leaves of the trees 
attract thousands of tourists. Clayton County is 
commonly called "the Little Switzerland of northeast 
lowa." 

The county provides habitat for many kinds of wildlife. 
These wildlife species enhance the opportunities for 
recreation. The numerous white-tailed deer, for example, 
are hunted throughout the county. 

The soils of the survey area are rated in table 9 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. Not 
considered in the ratings, but important in evaluating a 
site, are the location and accessibility of the area, the 
size and shape of the area and its scenic quality, 
vegetation, access to water, potential water 
impoundment sites, and access to public sewerlines. The 
capacity of the soil to absorb septic tank effluent and the 
ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is essential. 

лп table 9, the degree of soil limitation is expressed as 
slight, moderate, or severe. S/igh! means that soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 
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The information in table 9 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
12 and interpretations for dwellings without basements 
and for local roads and streets in table 11. 

Camp areas require site preparation, such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 


. sites or of building access roads and parking areas. 


Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails for hiking, horseback riding, and 
bicycling should require little or no cutting and filling. The 
best soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have 
moderate slopes and few or no stones or boulders on 
the surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be 
required. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject to 
prolonged flooding during the period of use. They have 
moderate slopes and no stones or boulders on the 
surface. The suitability of the soil for tees or greens is 
not considered in rating the soils. 


wildlife habitat 


Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or by 
promoting the natural establishment of desirable plants. 
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In table 10, the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element of 
the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. А rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of /air 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
‘Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or kind 
of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain and 
Seed crops are corn, wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
fescue, orchardgrass, bromegrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturaily 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of wild 
herbaceous plants are bluestem, goldenrod, 
beggarweed, wheatgrass, and grama. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. Soil 
properties and features that affect the growth of 
hardwood trees and shrubs are depth of the root zone, 
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the available water capacity, and wetness. Examples of 
these plants are oak, poplar, cherry, apple, hawthorn, 
dogwood, hickory, blackberry, and elderberry. Examples 
of fruit-producing shrubs that are suitable for planting on 
Soils rated good are Russian-olive, autumn-olive, and 
crabapple. 

Coniferous plants furnish browse, seeds, and cones. 
Soil properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
Examples of coniferous plants are pine, spruce, fir, 
cedar, and juniper. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
slope, and surface stoniness. Examples of wetland 
plants are smartweed, wild millet, wildrice, cordgrass, 
rushes, sedges, and reeds. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl feeding areas, and 
ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openland wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include bobwhite, pheasant, meadowlark, field sparrow, 
cottontail, and red fox. 

Habitat for woodland wildlife consists of areas of 
deciduous plants or coniferous plants or both and 
associated grasses, legumes, and wild herbaceous 
plants. Wildlife attracted to these areas include wild 
turkey, woodcock, thrushes, woodpeckers, squirrels, gray 
fox, raccoon, and deer. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife 
attracted to such areas are ducks, geese, herons, shore 
birds, muskrat, mink, and beaver. 


engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
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performance of the soils and on the estimated data and 
test data in the “Soil properties” section. 

information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
Soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the sois or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 to 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, shrink- 
Swell potential, available water capacity, and other 
behavioral characteristics affecting engineering uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Soil survey 


building site development 


Table 11 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, local 
roads and streets, and lawns and landscaping. The 
limitations are considered s/ight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and easily overcome; moderate 
if soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 
Special feasibility studies may be required where the soil 
limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock, a cemented pan, or a very firm dense layer; 
stone content; soil texture; and slope. The time of the 
year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
susceptibility of the soil to flooding. The resistance of the 
excavation walls or banks to sloughing or caving is 
affected by soil texture and the depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for small commercial buildings without basements, for. 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock or to a cemented pan, large 
stones, and flooding affect the ease of excavation and 
construction. Landscaping and grading that require cuts 
and fills of more than 5 to 6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a high 
water table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as 
inferred from the engineering classification of the soil), 
shrink-swell potential, frost action potential, and depth to 
a high water table affect the traffic supporting capacity. 
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Lawns and landscaping require soils on which turf and 
ornamental trees and shrubs can be established and 
maintained. The ratings are based on soil properties, site 
features, and observed performance of the soils. Soil 
reaction, a high water table, depth to bedrock or to a 
cemented pan, the available water capacity in the upper 
40 inches, and the content of salts, sodium, and sulfidic 
materials affect plant growth. Flooding, wetness, slope, 
stoniness, and the amount of sand, clay, or organic 
matter in the surface layer affect trafficability after 
vegetation is established. 


sanitary facilities 


Table 12 shows the degree and kind of soil limitations 
that affect septic tank absorption fields, sewage lagoons, 
and sanitary landfills. The limitations are considered 
slight if soil properties and site features are generally 
favorable for the indicated use and limitations are minor 
and easily overcome; moderate її soil properties or site 
features are not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increases in construction costs, and possibly increased 
maintenance are required. 

Table 12 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock or to a 
cemented pan, and flooding affect absorption of the 
effluent. Large stones and bedrock or a cemented pan 
interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to filter the effluent effectively. Many 
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local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 12 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the-embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock or to a cemented pan, flooding, large stones, 
and content of organic matter. 

Excessive seepage due to rapid permeability of the 
Soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope, 
bedrock, and cemented pans can cause construction 
problems, and large stones can hinder compaction of 
the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
tandfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 12 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, à 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Unless otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite investigation 
is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
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landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 


difficult to spread; sandy soils are subject to soil blowing. 


After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegetation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the 
surface layer should be stockpiled for use as the final 
Cover. 


construction materials 


Table 13 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
sand and gravel. The ratings are based on soil 
properties and site features that affect the removal of 
the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering 
classification of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
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than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table 13, only 
the probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
given in the soil series descriptions. Gradation of grain 
Sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This material must be at least 3 
feet thick and less than 50 percent, by weight, large 
stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an 
appreciable amount of gravel or stones, or soils that 
have slopes of 8 to 15 percent. The soils are not so wet 
that excavation is difficult. 
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Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plànt growth. 


water management 


Table 14 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas and for embankments, dikes, and levees. The 
limitations are considered s/ight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and are easily overcome; 
moderate if soil properties or site features are not 
favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increase in 
construction costs, and possibly increased maintenance 
are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage capacity 
of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
Soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 
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Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
of stones or boulders or of organic matter. A high water 
table affects the amount of usable material. It also 
affects trafficability. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock, to a cemented pan, or to other layers that 
affect the rate of water movement; permeability; depth to 
a high water table or depth of standing water if the soil is 
subject to ponding; slope; susceptibility to flooding; 
subsidence of organic layers; and potential frost action. 
Excavating and grading and the stability of ditchbanks 
are affected by depth to bedrock or to a cemented pan, 
large stones, slope, and the hazard of cutbanks caving. 
The productivity of the soil after drainage is adversely 
affected by extreme acidity or by toxic substances in the 
root zone, such as calcium carbonate. Availability of 
drainage outlets is not considered in the ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, 
erosion hazard, and slope. The construction of a system 
is affected by large stones and depth to bedrock or to a 
cemented pan. The performance of a system is affected 
by the depth of the root zone and soil reaction. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to reduce erosion and conserve moisture by 
intercepting runoff. Slope, wetness, large stones, and 
depth to bedrock or to a cemented pan affect the 
construction of terraces and diversions. A restricted 
rooting depth, a severe hazard of soil blowing or water 
erosion, an excessively coarse texture, and restricted 
permeability adversely affect maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock or to a 
cemented pan affect the construction of grassed 
waterways. А hazard of soil blowing, low available water 
capacity, restricted rooting depth, toxic substances, such 
as salts or sodium, and restricted permeability adversely 
affect the growth and maintenance of the grass after 
construction. 


soil properties 
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Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and 
compaction characteristics. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


engineering index properties 


Table 15 gives estimates of the engineering 
classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under “Soil series and their morphology." 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. "Loam," for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If the content of particles coarser than 
sand is as much as 15 or 20 percent, an appropriate 
modifier is added, for example, “gravelly.” Textural terms 
are defined in the Glossary. 


Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (7). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
soils as Pt. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, SP- 
SM. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, A-2-7, A-7-5, or А-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
Sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
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estimates are based on test data from the survey area or 
from nearby areas and on field examination. 


physical and chemical properties 


Table 16 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
In this table, the estimated clay content of each major 
soil layer is given as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, and plasticity, the ease of soil dispersion, 
and other soil properties. The amount and kind of clay in 
a soil also affect tillage and earthmoving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at field 
moisture capacity, that is, the moisture content at 1/3 
bar moisture tension. Weight is determined after drying 
the soil at 105 degrees C. In this table, the estimated 
moist bulk density of each major soil horizon is 
expressed in grams per cubic centimeter of soil material 
that is less than 2 millimeters in diameter. Bulk density 
data are used to compute shrink-swell potential, 
available water capacity, total pore space, and other soil 
properties. The moist bulk density of a soil indicates the 
pore space available for water and roots. A bulk density 
of more than 1.6 can restrict water storage and root 
penetration. Moist bulk density is influenced by texture, 
kind of clay, content of organic matter, and soil structure. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of. downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
septic tank absorption fields, and construction where the 
rate of water movement under saturated conditions 
affects behavior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
Soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
plants or crops to be grown and in the design and 
management of irrigation systems. Available water 
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capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

И the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change of 
less than 3 percent; moderate, З to 6 percent; and high, 
more than 6 percent. Very high, greater than 9 percent, 
is sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value, the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water that 
can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to soil 
blowing in cultivated areas. The groups indicate the 
susceptibility to soil blowing and the amount of soil lost. 
Soils are grouped according to the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 


Clayton County, lowa 


2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control soil 
blowing are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control soil blowing are used. 

4L. Calcareous loamy soils that are less than 35 
percent clay and more than 5 percent finely divided 
calcium carbonate. These soils are erodible. Crops can 
be grown if intensive measures to control soil blowing 
are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control soil blowing are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control soil blowing are used. 

6. Loamy soils that are 18 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to soil blowing. 

Organic matter is the plant and animal residue in the 
Soil at various stages of decomposition. 

In table 16, the estimated content of organic matter is 
expressed as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The content of organic matter of a soil can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. К 15 a source of nitrogen and 
other nutrients for crops. 


soil and water features 


Table 17 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long 
duration storms. 

The four hydrologic soil groups are: 
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Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
5015 have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
Soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams and by runoff from 
adjacent slopes. Water standing for short periods after 
rainfall or snowmelt and water in swamps and marshes 
are not considered flooding. 

Table 17 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
common, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but 
possible under unusual weather conditions; common that 
it is likely under normal conditions; occasional that it 
occurs on an average of once or less in 2 years; and 
frequent that it occurs on an average of more than once 
in 2 years. Duration is expressed as very brief if less 
than 2 days, brief if 2 to 7 days, and /ong if more than 7 
days. Probable dates are expressed in months; 
November-May, for example, means that flooding can 
occur during the period November through May. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not subject 
to flooding. 

Also considered is local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 
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High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table 17 are the depth to the seasonal 
high water table; the kind of water table—that is, 
perched, artesian, or apparent; and the months of the 
year that the water table commonly is high. A water table 
that is seasonally high for less than 1 month is not 
indicated in table 17. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. An 
artesian water table is under hydrostatic head, generally 
beneath an impermeable layer. When this layer is 
penetrated, the water level rises in an uncased borehole. 
A perched water table is water standing above an 
unsaturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
Soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numeral 
indicates the depth below the surface. 

Depth to bedrock is given if bedrock is within a depth 
of 5 feet. The depth is based on many soil borings and 
on observations during soil mapping. The rock is 
specified as either soft or hard. If the rock is soft or 
fractured, excavations generally can be made with 
trenching machines, backhoes, or small rippers. If the 
rock is hard or massive, blasting or special equipment 
generally is needed for excavations. 

Potential frost action is the likelihood of upward or 


lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 
freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
Soils that have a high water table in winter are most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 
the combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, orhigh, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as /ow, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 
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classification of the soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (78). 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series. Classification is based on soil properties 
observed in the field or inferred from those observations 
or from laboratory measurements. In table 18, the soils 
of the survey area are classified according to the 
system. The categories are defined in the following 
paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Mollisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Aquoll (Aqu, meaning 
water, plus o//, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Haplaquolls (Hap/, meaning 
minimal horizonation, plus aquo//, the suborder of the 
Mollisols that have an aquic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Typic identities the subgroup that typifies the great 
group. An example is Typic Haplaquolls. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those of horizons below plow depth where 


there is much biological activity. Among the properties 
and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is fine-silty, mixed, mesic Typic 
Haplaquolls. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 


soil series and their morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is 
compared with similar soils and with nearby soils of 
other series. A pedon, a small three-dimensional area of 
soil, that is typical of the series in the survey area is 
described. The detailed description of each soil horizon 
follows standards in the Soi Survey Manual (17). Many 
of the technical terms used in the descriptions are 
defined in Soi! Taxonomy (78). Unless otherwise stated, 
colors in the descriptions are for moist soil. Following the 
pedon description is the range of important 
characteristics of the soils in the series. 

The map units of each soil series are described in the 
section ‘Detailed soil map units.” 


Ankeny series 


The Ankeny series consists of well drained, rapidly 
permeable soils on low stream benches and foot slopes. 
These soils formed in loamy and sandy alluvium. The 
native vegetation was prairie grasses. Slope ranges from 
0 to 2 percent. 

Ankeny soils are similar to Spillville soils and 
commonly are adjacent to Spillville and Terril soils. Their 
A horizon contains more sand and less clay than that of 
the adjacent soils. Spillville soils are on bottom land. 
Terril soils are on foot slopes and alluvial fans. 
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Typical pedon of Ankeny fine sandy loam, 0 to 2 
percent slopes, in a cultivated field; 1,200 feet west and 
1,265 feet north of the southeast corner of sec. 23, T. 93 
М., R. 5 W. 


Ap—0 to 8 inches; very dark brown (10YR 2/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
dry; black (10YR 2/1) coatings on faces of peds; 
weak fine subangular blocky structure; very friable; 
slightly acid; abrupt smooth boundary. 

А12--8 to 28 inches; black (10YR 2/1) fine sandy loam, 
very dark grayish brown (10YR 3/2) dry; weak fine 
subangular blocky structure; very friable; neutral; 
gradual smooth boundary. 

A13—28 to 36 inches; very dark brown (10YR 2/2) fine 
sandy loam, dark grayish brown (10YR 4/2) dry; 
weak fine subangular blocky structure; very friable; 
neutral; clear smooth boundary. 

B2—36 to 48 inches; dark brown (10YR 3/3) loamy fine 
sand; weak fine subangular blocky structure; very 
friable; some clay bridging between sand grains; 
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neutral; clear smooth boundary. 
C—48 to 60 inches; brown (10ҮН 473) fine sand; single 
grained; loose; neutral. 


The solum ranges from 40 to 60 inches in thickness. 
The A and B horizons are neutral or slightly acid. The A 
horizon is black (10YR 2/1), very dark brown (10YR 
2/2), or very dark grayish brown (10YR 3/2). It ranges 
from 24 to 36 inches in thickness. The B2 horizon has 
hue of 10YR, value of 3 to 5, and chroma of 3 or 4. The 
depth to loamy fine sand ranges from 36 to 42 inches. 
The C horizon has hue of 10YR, value of 4 or 5, and 
chroma of 3 to 6. It is fine sand or loamy fine sand. 


Arenzville series 


The Arenzville series consists of well drained and 
moderately well drained, moderately permeable soils on 
narrow bottom land, on alluvial fans, and in upland 
drainageways. These soils formed in stratified, silty 
alluvium 20 to 40 inches deep over a buried soil (fig. 17). 


Figure 17.—An area of Arenzville silt loam along a streambank. This soil formed in stratified light colored alluvium over a dark 


buried surface layer. 
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The native vegetation was deciduous trees. Slope 
ranges from 0 to 5 percent. 

Arenzville soils are similar to Chaseburg soils and 
commonly are adjacent to Chaseburg, Huntsville, Orion, 
and Worthen soils. Chaseburg soils do not have a buried 
horizon. The A horizon in Huntsville and Worthen soils is 
darker than that in the Arenzville soils. Orion soils have 
gray mottles within a depth of 20 inches and are 
somewhat poorly drained. Chaseburg and Huntsville soils 
are in landscape positions similar to those of the 
Arenzville soils. Orion soils are in the lower lying areas. 
Worthen soils are on foot slopes above the Arenzville 
Soils. 

Typical pedon of Arenzville silt loam, 0 to 2 percent 
slopes, in a permanent pasture; 924 feet north and 25 
feet east of the center of sec. 25, T. 92 N., R. 6 W. 


Ap—0 to 7 inches; dark grayish brown (10YR 4/2) silt 
loam that has thin very dark grayish brown (10YR 
3/2) strata; pale brown (10 YR 6/3) dry; weak fine 
subangular blocky structure; friable; neutral; abrupt 
smooth boundary. 

C1—7 to 18 inches; stratified dark grayish brown (10YR 
4/2), brown (10YR 5/3), and very dark grayish 
brown (10YR 3/2) silt loam; weak medium platy 
structure parting to weak fine subangular blocky; 
friable; neutral; clear smooth boundary. 

C2—18 to 28 inches; stratified grayish brown (10YR 5/2) 
and dark grayish brown (10YR 4/2) silt loam that 
has thin brown (10YR 5/3) strata; weak medium and 
fine platy structure parting to weak fine subangular 
blocky; friable; neutral; abrupt smooth boundary. 

Ab—28 to 45 inches; black (10YR 2/1) silt loam; weak 
fine granular structure; friable; neutral; clear smooth 
boundary. 

C—45 to 60 inches; very dark grayish brown (10YR 3/2) 
loam; massive; friable; neutral. 


The depth to the Ab horizon ranges from 20 to 40 
inches. The 10- to 40-inch contro! section generally 
ranges from 10 to 18 percent clay. In some pedons, 
however, the clay content in the Ab horizon is more than 
18 percent. The soils typically are neutral or mildly 
alkaline throughout, but in some pedons the Ap horizon 
is slightly acid. The color, arrangement, and thickness of 
all horizons varies because of the source of the 
sediments and the method of deposition. 

The Ap or A1 horizon typically is dark grayish brown 
(10YR 4/2), but some strata have value of 3 to 5 and 
chroma of 3. The C horizon has hue of 10YR, value of 3 
to 6, and chroma of 2 or 3. The Ab horizon is black 
(10YR 2/1) or very dark brown (10YR 2/2). Some 
pedons have thin lenses of material coarser than silt 
loam within a depth of 40 inches. 
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Atterberry series 


The Atterberry series consists of somewhat poorly 
drained, moderately permeable soils on broad upland 
ridges. These soils formed in loess. The native 
vegetation was mixed grasses and trees. Slope ranges 
from 1 to 3 percent. 

Atterberry soils are similar to Canoe soils and 
commonly are adjacent to Downs and Tama soils. 
Canoe soils are formed in alluvium and contain more 
sand throughout than the Atterberry soils. Downs and 
Tama soils are well drained and are on convex ridges 
and side slopes below the Atterberry soils. Also, the A 
horizon in Tama soils is thicker and darker than that in 
the Atterberry soils. 

Typical pedon of Atterberry silt loam, 1 to 3 percent 
slopes, 210 feet north and 40 feet west of the southeast 
corner of sec. 33, T. 91 N., R. 2 W. 


Ар--0 to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; few very 
dark brown (10YR 2/2) coatings on faces of peds; 
weak fine subangular blocky structure; friable; 
neutral; abrupt smooth boundary. 

А2--8 to 12 inches; grayish brown (10YR 5/2) silt loam, 
pale brown (10YR 6/3) dry; dark grayish brown 
(10YR 4/2) coatings on faces of peds; weak fine 
platy structure; friable; slightly acid; clear smooth 
boundary. 

B1—12 to 17 inches; brown (10YR 5/3) silt loam; few 
fine distinct grayish brown (10ҮН 5/2) and strong 
brown (7.5 YR 5/6) mottles; weak fine subangular 
blocky structure; friable; few light gray (10YR 7/2) 
silt coatings; strongly acid; clear smooth boundary. 

B21t—17 to 25 inches; grayish brown (10YR 5/2) silty 
clay loam; common fine distinct strong brown 
(7.5YR 5/6) mottles; moderate fine subangular 
blocky structure; friable; thin discontinuous very dark 
grayish brown (10YR 3/2) clay films; white (10YR 
8/1) silt coatings; few dark concretions (manganese 
oxide); strongly acid; clear smooth boundary. 

B22t—25 to 37 inches; grayish brown (10YR 5/2) silty 
clay loam; many coarse prominent strong brown 
(7.5YR 5/6) mottles; moderate medium prismatic 
structure parting to weak fine subangular blocky; 
friable; thin discontinuous very dark grayish brown 
(10YR 3/2) clay films on faces of peds and clay 
flows in.root channels; many dark concretions 
(manganese oxide); strongly acid; clear smooth 
boundary. 

B3t—37 to 46 inches; grayish brown (10YR 5/2) silt 
loam; many coarse prominent strong brown (7.5YR 
5/6) mottles; weak medium prismatic structure; 
friable; thin discontinuous very dark grayish brown 
(10YR 3/2) clay flows; many dark concretions 
(manganese oxide); medium acid; clear smooth 
boundary. 
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C—46 to 60 inches: mottled grayish brown (2.5Y 5/2) 
and strong brown (7.5YR 5/6) silt loam; massive; 
friable; slightly acid. 


The thickness of the solum ranges from 40 to 60 
inches. The Ap horizon is very dark gray (10YR 3/1), 
very dark brown (10YR 2/2), or very dark grayish brown 
(10YR 3/2). The A2 horizon typically is 3 to 8 inches 
thick, but in some pedons it is partly incorporated into 
the Ap horizon. The B horizon is medium acid or strongly 
acid. The B2t horizon has hue of 10YR or 2.5Y, value of 
4 to 6, and chroma of 2 to 4. It is silty clay loam in which 
the content of clay ranges from 28 to 34 percent. The 
B3t horizon has hue of 10YR or 2.5Y, value of 4 to 6, 
and chroma of 1 to 4. It is silt loam or silty clay loam. 
The C horizon is medium acid to neutral. 


Backbone series 


The Backbone series consists of somewhat 
excessively drained soils. Permeability of these soils is 
moderately rapid in the upper part and moderately slow 
in the lower part of the subsoil. These soils are on 
convex ridges and side slopes in the uplands. They 
formed in 20 to 40 inches of moderately coarse textured 
sediments and in a thin layer of limestone residuum. The 
native vegetation was mixed prairie grasses and trees. 
Slope ranges from 2 to 14 percent. 

Backbone soils are similar to Lamont soils and 
commonly are adjacent to Chelsea, Lamont, Marlean, 
and Nordness soils. Chelsea and Lamont soils do not 
have limestone bedrock within a depth of 60 inches. 
Also, Chelsea soils are sandy throughout. Marlean soils 
formed in loamy material over limestone residuum. 
Nordness soils have limestone bedrock within a depth of 
20 inches. Chelsea, Lamont, and Marlean soils are in 
landscape positions similar to those of the Backbone 
Soils. Nordness soils are in the more sloping areas. 

Typical pedon of Backbone fine sandy loam, 2 to 5 
percent slopes, in a cultivated field; 2,346 feet east and 
396 feet south of the northwest corner of sec. 16, T. 92 
N., R. 5 W. 


Ap 一 0 to 8 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, grayish brown (10YR 5/2) dry; 
weak fine subangular blocky structure; very friable; 
slightly acid; abrupt smooth boundary. 

B1—8 to 12 inches; brown (10YR 4/3) fine sandy loam; 
dark grayish brown (10YR 4/2) coatings on faces of 
peds; weak fine subangular blocky structure; very 
friable; slightly acid; clear smooth boundary. 

B21—12 to 17 inches; brown (10YR 4/3) fine sandy 
loam; weak medium and fine subangular blocky 
structure; friable; slightly acid; clear smooth 
boundary. 


Soil survey 


B22t—17 to 22 inches; dark yellowish brown (10YR 4/4) 
sandy loam; brown (10YR 4/3) coatings on faces of 
peds; weak fine subangular blocky structure; friable; 
thin discontinuous very dark grayish brown (10YR 
3/2) clay films; neutral; abrupt smooth boundary. 

I[B23t—22 to 27 inches; strong brown (7.5YR 5/6) clay; 
moderate fine subangular and angular blocky 
structure; very firm; nearly continuous dark grayish 
brown (10 YR 4/2) clay films; slightly acid; abrupt 
smooth boundary. 

IIR—27 inches; hard, fractured limestone bedrock. 


The thickness of the solum, or the depth to bedrock, 
ranges from 20 to 40 inches. The A1 or Ap horizon is 
very dark gray (10ҮВ 3/1) or very dark grayish brown 
(10YR 3/2). It is 6 to 9 inches thick. Some pedons have 
an A2 horizon, which is dark grayish brown (10YR 4/2) 
or brown (10YR 4/3 or 5/3) and is 2 to 4 inches thick. 
The IIB23t horizon ranges from clay loam to clay and is 
2 to 5 inches thick. 


Bassett series 


The Bassett series consists of moderately well 
drained, moderately permeable soils on convex ridges 
and side slopes in the uplands. These soils formed in 
loamy sediments and in the underlying glacial till. The 
native vegetation was mixed grasses and trees. Slope 
ranges from 2 to 9 percent. 

Bassett soils are similar to Orwood soils and 
commonly are adjacent to Clyde, Floyd, Lilah, Oran, and 
Winneshiek soils. Orwood soils do not have coarse 
fragments throughout the solum. Clyde and Floyd soils 
are grayer in the upper part of the B horizon than the 
Bassett soils and have a more friable IIB horizon. They 
are in or along drainageways below the Bassett soils. 
Lilah soils formed in sediments that are coarser textured 
than those in which the Bassett soils formed. They are 
on stream benches and in outwash areas on uplands. 
Oran soils are on broad ridges above the Bassett soils. 
Their B horizon is grayer in the upper part than that of 
the Bassett soils. Winneshiek soils are underlain by 
limestone bedrock at a depth of 20 to 30 inches. They 
are on side slopes below the Bassett soils. 

Typical pedon of Bassett loam, 2 to 5 percent slopes, 
in a cultivated field; 790 feet north and 885 feet east of 
the southwest corner of sec. 30, T. 91 N., R. 5 W. 


Ap 一 0 to 8 inches; very dark grayish brown (10 YR 3/2) 
loam, grayish brown (10YR 5/2) dry; weak fine 
subangular blocky structure; friable; slightly acid; 
abrupt smooth boundary. 

А2--8 to 14 inches; brown (10YR 4/3) loam, grayish 
brown (10YR 5/2) dry; few very dark grayish brown 
(10YR 3/2) coatings on faces of peds; weak 
medium platy structure parting to weak fine 
subangular blocky; friable; strongly acid; clear 
smooth boundary. 


Clayton County, lowa 


B1—14 to 20 inches; yellowish brown (10YR 5/6) loam; 
brown (10YR 4/3) coatings on faces of peds; weak 
fine subangular blocky structure; friable; strongly 
acid; clear smooth boundary. 

1В211--20 to 27 inches; yellowish brown (10YR 5/6) 
loam; grayish brown (10YR 5/2) coatings on faces 
of peds; common fine distinct brown (10YR 5/3) 
mottles; moderate fine subangular blocky structure; 
firm; thin discontinuous brown (7.5YR 4/4) clay 
films; strongly acid; clear smooth boundary. 

IIB22t—27 to 39 inches; yellowish brown (10YR 5/6) 
loam; many medium distinct grayish brown (10YR 
5/2) and brown (10YR 5/3) mottles; moderate fine 
subangular blocky structure; firm; few reddish 
concretions (iron oxide); strongly acid; clear smooth 
boundary. 

IIB3t—39 to 53 inches; mottled yellowish brown (10YR 
5/6) and grayish brown (10YR 5/2) loam; weak fine 
prismatic structure parting to weak fine subangular 
blocky; firm; thin discontinuous brown (7.5YR 4/4) 
clay films; medium acid; clear smooth boundary. 

IIC—53 to 60 inches; mixed yellowish brown (10YR 5/6) 
and grayish brown (2.5Y 5/2) loam; few fine distinct 
strong brown (7.5YR 5/6) mottles; massive; firm; 
few reddish concretions (iron oxide); strong 
effervescence; mildly alkaline. 


The solum ranges from 45 to 60 inches in thickness. 
The loamy sediments are 14 to 21 inches thick. A stone 
line commonly separates the loamy sediments from the 
glacial till. 

The A1 or Ap horizon is very dark gray (10YR 3/1) or 
very dark grayish brown (10YR 3/2). It is 6 to 9 inches 
thick. Тһе A2 horizon is brown (10 YR 4/3 or 5/3). It 
generally is 2 to 8 inches thick, but it does not occur in 
some cultivated areas. The upper part of the B horizon 
has hue of 10YR, value of 4 or 5, and chroma of 3 to 6. 
The IIB horizon has hue of 10YR or 7.5 YR, value of 4 or 
5, and chroma of 3 to 6 and has mottles with lower 
chroma. It typically is loam, but the range includes clay 
loam and sandy clay loam. 


Bertrand series 


The Bertrand series consists of well drained soils that 
are moderately permeable in the upper part and 
moderately rapidly permeable in the substratum. These 
soils are on stream benches. They formed in silty 
alluvium underlain by stratified alluvium. The native 
vegetation was deciduous trees. Slope ranges from 0 to 
2 percent. 

These soils are taxadjuncts to the Bertrand series 
because the underlying stratified material lacks the 
development characteristic of a solum. This difference, 
however, does not significantly affect the use or behavior 
of the soils. 
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Bertrand soils are similar to Festina soils and 
commonly are adjacent to those soils and to Canoe and 
Canoe Variant soils. Festina soils commonly have an A 
horizon that is thicker than that of the Bertrand soils and 
have a less distinct A2 horizon. Their position on the 
landscape is similar to that of the Bertrand soils. The 
somewhat poorly drained Canoe and Canoe Variant soils 
are in the lower lying areas on the stream benches. The 
upper part of their B horizon is grayer than that of the 
Bertrand soils. 

Typical pedon of Bertrand silt loam, 0 to 2 percent 
slopes, in a cultivated field; 1,020 feet north and 990 feet 
east of the center of sec. 6, T. 92 N., R. 4 W. 


Ap 一 0 to 8 inches; dark grayish brown (10 YR 4/2) silt 
loam, light brownish gray (10YR 6/2) dry, dark 
grayish brown (10YR 4/2) kneaded; few very dark 
grayish brown (10YR 3/2) coatings on faces of 
peds; weak very fine subangular blocky structure; 
friable; slightly acid; abrupt smooth boundary. 

A21—8 to 13 inches; brown (10YR 5/3) silt loam, pale 
brown (10YR 6/3) dry; dark grayish brown (10YR 
4/2) coatings on faces of peds; weak thin platy 
structure; friable; slightly acid; clear smooth 
boundary. 

А22--13 to 17 inches; yellowish brown (10YR 5/4) silt 
loam, light yellowish brown (10YR 6/4) dry; brown 
(10YR 4/3) coatings on faces of peds; weak thin 
platy structure parting to weak fine subangular 
blocky; friable; slightly acid; clear smooth boundary. 

B21t—17 to 26 inches; yellowish brown (10YR 5/6) silt 
loam; brown (10YR 4/3) coatings on faces of peds; 
weak medium and fine angular blocky structure; 
friable; thin discontinuous silt coatings, light gray 
(10YR 7/1) dry; dark brown (7.5YR 3/2) clay films; 
medium acid; clear smooth boundary. 

B22t—26 to 32 inches; yellowish brown (10YR 5/4 and 
5/6) silt loam; dark yellowish brown (10YR 4/4) 
coatings on faces of peds; weak medium angular 
blocky structure; friable; thin discontinuous light gray 
(10YR 7/1) silt coatings; dark brown (7.5YR 3/2) 
clay films; medium acid; clear smooth boundary. 

B31t—32 to 44 inches; yellowish brown (10YR 5/4) silt 
loam; dark yellowish brown (10YR 4/4) coatings on 
faces of peds; weak medium prismatic structure; 
friable; thin discontinuous brown (10YR 4/3) clay 
films; medium acid; clear smooth boundary. 

B32—44 to 52 inches; yellowish brown (10YR 5/4) silt 
loam; dark yellowish brown (10YR 4/4) coatings on 
faces of peds; weak medium prismatic structure; 
friable; medium acid; clear smooth boundary. 

1С--52 to 60 inches; yellowish brown (10YR 5/4) 
stratified silt loam and loamy sand; massive; friable; 
medium acid. 


The thickness of the solum ranges from 40 to 60 
inches. These soils formed in silty sediments 40 to 60 
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inches deep over stratified alluvium. The content of sand 
in the solum ranges from 10 to 25 percent. 

The A1 horizon is very dark gray (10YR 3/1) or very 
dark grayish brown (10YR 3/2). It is 2 to 4 inches thick. 
The Ap horizon is dark grayish brown (10YR 4/2) or 
brown (10YR 4/3 or 5/3). The A2 horizon is 4 to 12 
inches thick. The B22t horizon is silt loam or silty clay 
loam in which the content of clay ranges from 20 to 30 
percent. The B22t and B31t horizons have hue of 10YR, 
value of 4 to 6, and chroma of 3 to 6. The ИС horizon is 
stratified silt loam, sandy loam, or loamy sand. 


Calamine series 


The Calamine series consists of poorly drained and 
very poorly drained soils that are moderately permeable 
in the upper part and very slowly permeable in the lower 
part. These soils are. on foot slopes or benches below 
areas where limestone crops out. They formed in 20 to 
30 inches of moderately fine textured material and in the 
underlying material weathered from clayey shale. The 
native vegetation was water-tolerant grasses. Slope 
ranges from 1 to 3 percent. 

These soils are taxadjuncts to the Calamine series 
because they do not have an argillic horizon, contain 
more sand in the upper part of the solum than is defined 
as the range for the series, and have a calcareous A 
horizon. These differences, however, do not significantly 
affect the use or behavior of the soils. 

Calamine soils commonly are adjacent to Jacwin and 
Marlean soils. The somewhat poorly drained Jacwin soils 
are higher on the landscape than the Calamine soils. 
Also, the upper part of their B horizon is browner. 
Marlean soils are underlain by limestone bedrock. They 
are on convex side slopes below the Calamine soils. 

Typical pedon of Calamine loam, 1 to 3 percent 
slopes, in a permanent pasture; 66 feet east and 1,400 
feet north of the southwest corner of sec. 23, T. 92 N., 
R. 6 W. 


A11—0 to 6 inches; black (М 2/0) loam, black (10YR 
2/1) dry; weak fine granular structure; friable; strong 
effervescence; mildly alkaline; clear smooth 
boundary. 

A12—8 to 15 inches; black (N 2/0) clay loam, black 
(10YR 2/1) dry; weak fine granular structure; friable; 
strong effervescence; mildly alkaline; clear smooth 
boundary. 

B1g—15 to 20 inches; dark gray (5Y 4/1) clay loam; 
discontinuous black (5Y 2/1) coatings on faces of 
peds; few fine distinct olive gray (5Y 4/2) mottles; 
weak fine subangular blocky structure; friable; mildly 
alkaline; clear smooth boundary. 


Soil survey 


B2g—20 to 27 inches; olive gray (5Y 4/2 and 5/2) clay 
loam; few fine distinct olive (BY 5/4) and yellowish 
brown (10YR 5/8) mottles; weak fine subangular 
blocky structure; friable; neutral; abrupt wavy 
boundary. 

IIB3g—27 to 36 inches; greenish gray (BGY 6/1) апа 
light olive brown (2.5Y 5/6) silty clay; weak fine 
angular blocky structure; extremely firm; mildly 
alkaline; clear smooth boundary. 

IICr—36 to 60 inches; greenish gray (5GY 6/1) and olive 
yellow (2.5Y 6/8) silty clay shale; massive; 
extremely firm; strong effervescence; mildly alkaline. 


The solum ranges from 30 to 50 inches in thickness. It 
is neutral or mildly alkaline. The depth to carbonates 
ranges from 0 to 30 inches. The depth to material 
weathered from clayey shale ranges from 20 to 30 
inches. 

The A horizon typically is loam and clay loam but in 
some pedons is silty clay loam or silt loam high in 
content of sand. It is 15 to 24 inches thick. The B2 
horizon has hue of 5Y or 2.5Y, value of 4 or 5, and 
chroma of 2 to 6. It is clay loam, silty clay loam, or sandy 
clay loam. In some pedons strata of sandy loam or 
loamy sand as much as 8 inches thick are between the 
moderately fine textured material and the material 
weathered from clayey shale. The Cr horizon is silty clay 
shale or clay shale. In some pedons it is interbedded 
with a small amount of fractured limestone. 


Caneek series 


The Caneek series consists of somewhat poorly 
drained and poorly drained, moderately permeable soils 
on bottom land. These soils formed in calcareous, 
stratified recent alluvium. The native vegetation was 
deciduous trees. Slope ranges from 0 to 2 percent. 

Caneek soils commonly are adjacent to Dorchester, 
Medary Variant, and Zwingle soils. The moderately well 
drained Dorchester soils are in the higher lying areas on 
the bottom land. They are browner in the upper part than 
the Caneek soils. Medary Variant and Zwingle soils have 
a dominantly clayey B horizon. They are on high stream 
benches. 

Typical pedon of Caneek silt loam, 0 to 2 percent 
slopes, in a permanent pasture; 356 feet north and 594 
feet west of the center of sec. 22, T. 94 N., R. 3 W. 


Ap—0 to 6 inches; dark grayish brown (10YR 4/2) silt 
loam; weak thin platy structure; friable; slight 
effervescence; mildly alkaline; abrupt smooth 
boundary. 


Clayton County, lowa 


C1—6 to 16 inches; dark grayish brown (10YR 4/2) silt 
loam that has thin dark gray (10YR 4/1) and brown 
(10YR 5/3) strata; massive but tending to be platy 
because of geologic deposition; friable; common fine 
prominent reddish brown (5YR 4/4) mottles; 
common dark concretions (manganese oxide); slight 
effervescence; mildly alkaline; clear smooth 
boundary. 

C2—16 to 32 inches; stratified dark grayish brown (10YR 
4/2), dark gray (10YR 4/1), and very dark grayish 
brown (10YR 3/2) silt loam; massive but tending to 
be platy because of geologic deposition; friable; 
common fine prominent reddish brown (SYR 4/4) 
mottles; dark reddish concretions (iron and 
manganese oxide); slight effervescence; mildy 
alkaline; abrupt wavy boundary. 

ТАр--32 to 50 inches; dominantly black (10YR 2/1) silt 
loam, very dark gray (10YR 3/1) in the lower part; 
weak very fine subangular blocky structure parting to 
weak fine granular; friable; neutral; clear smooth 
boundary. 

ЇЇВЬ--50 to 60 inches; dark gray (10YR 4/1) silt loam; 
weak medium subangular blocky structure; friable; 
neutral. 


The depth to the НАБ horizon ranges from 20 to 36 
inches. Free carbonates are throughout the C horizon 
but are not evident in the ПАБ horizon. The color, 
arrangement, and thickness of all horizons vary because 
of the source of the sediments. 

The C horizon is dominantly dark grayish brown (10YR 
4/2) or dark gray (10YR 4/1) but generally has thin gray 
(10YR 5/1), very dark grayish brown (10YR 3/2), or 
brown (10YR 5/3) strata. It has distinct or prominent 
mottles. !t is mildly or moderately alkaline. It is 
dominantly silt loam but in some pedons has thin strata 
of loam. The ПАБ horizon is silt loam or silty clay loam, 
generally more than 10 inches thick. It is neutral or mildly 
alkaline. 


Canoe series 


The Canoe series consists of somewhat poorly 
drained, moderately permeable soils on low stream 
benches. These soils formed in silty alluvium. The native 
vegetation was mixed grasses and trees. Slope ranges 
from 0 to 2 percent. 

These soils are taxadjuncts to the Canoe series 
because they do not have an argillic horizon. This 
difference, however, does not significantly affect the use 
or behavior of the soils. 

Canoe soils are similar to Atterberry and Canoe 
Variant soils and commonly are adjacent to Bertrand, 
Festina, and Rowley soils. Atterberry soils have a lower 
content of sand than the Canoe soils and formed in 
loess. The A2 horizon of Canoe Variant soils is thicker 
and lighter colored than that of the Canoe soils. The well 
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drained Bertrand and Festina soils are in the higher lying 
areas on the stream benches. The upper part of their B 
horizon is browner than that of the Canoe soils. Rowley 
soils are in positions on the landscape similar to those of 
the Canoe soils. Their A1 horizon is thicker than that of 
the Canoe soils. 

Typical pedon of Canoe silt loam, 0 to 2 percent 
slopes, in a cultivated field; 430 feet east and 93 feet 
south of the northwest corner of sec. 36, T. 95 М., R. 6 
W. 


Ap—0 to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam, dark grayish brown (10YR 4/2) dry; very 
dark gray (10YR 3/1) coatings on faces of peds; 
weak very fine and fine subangular blocky structure; 
friable; slightly acid; abrupt smooth boundary. 

A2—8 to 14 inches; dark grayish brown (10YH 4/2) silt 
loam, light brownish gray (10YR 6/2) dry; few fine 
distinct brown (10YR 5/3) and few fine faint grayish 
brown (10YR 5/2) mottles; weak fine subangular 
blocky structure; friable; medium acid; clear smooth 
boundary. 

B1—14 to 20 inches; mottled grayish brown (10YR 5/2) 
and yellowish brown (10 YR 5/4) silt loam; weak fine 
subangular blocky structure; friable; few dark 
concretions (manganese oxide); strongly acid; clear 
smooth boundary. 

B21—20 to 29 inches; mottled grayish brown (2.5Y 5/2), 
olive yellow (2.5Y 6/6), and light olive brown (2.5Y 
5/4) silt loam; weak medium and fine subangular 
blocky structure; friable; few dark concretions (iron 
and manganese oxide); strongly acid; clear smooth 
boundary. 

B22—29 to 39 inches; mottled light brownish gray (2.5Y 
6/2) and light olive brown (2.5Y 5/6) silt loam; weak 
medium subangular blocky structure; friable; 
common dark concretions (iron and manganese 
oxide); strongly acid; gradual smooth boundary. 

B3—39 to 47 inches; light brownish gray (2.5Y 6/2) silt 
loam; weak medium prismatic structure; friable; 
common dark concretions (iron and manganese 
oxide); strongly acid; gradual smooth boundary. 

C—47 to 60 inches; gray (5Y 5/1) and light olive gray 
(5Y 6/2) silt loam; massive; common dark 
concretions (iron and manganese oxide); friable; 
strongly acid. 


The thickness of the solum typically is about 47 inches 
but ranges from 40 to 60 inches. The A1 horizon is very 
dark brown (10YR 2/2) or very dark gray (10YR 3/1). It 
is 6 to 9 inches thick. The Ap horizon is very dark gray 
(10YR 3/1) or very dark grayish brown (10YR 3/2). The 
A2 horizon generally is 4 to 12 inches thick, but in some 
pedons it is partly incorporated into the Ap horizon. The 
B2 horizon is silt loam or silty clay loam. It has hue of 
10YR or 2.5Y, value of 4 to 6, and chroma of 2 to 6. 
Thin strata of sand are between depths of 40 and 60 
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inches in some pedons. The B and C horizons are 
medium acid or strongly acid. 


Canoe Variant 


The Canoe Variant consists of somewhat poorly 
drained, moderately permeable soils on stream benches. 
These soils formed in silty alluvium. The native 
vegetation was deciduous trees. Slope ranges from 0 to 
2 percent. 

Canoe Variant soils are similar to Canoe soils and 
commonly are adjacent to Bertrand soils. The A1 horizon 
of Canoe soils is thicker than that of the Canoe Variant 
soils. Also, the A2 horizon is less distinct. The well 
drained Bertrand soils are in the higher lying areas on 
the stream benches. The upper part of their B horizon is 
browner than that of the Canoe Variant soils. 

Typical pedon of Canoe Variant silt loam, O to 2 
percent slopes, in a cultivated field; 1,100 feet east and 
24 feet north of the center of sec. 6, T. 92 N., R. 4 W. 


Ар--0 to 6 inches; dark grayish brown (10YR 4/2) silt 
loam, light brownish gray (10YR 6/2) dry; weak fine 
subangular blocky structure; friable; slightly acid; 
abrupt smooth boundary. 

A21—6 to 10 inches; grayish brown (10YR 5/2) silt 
loam, pale brown (10YR 6/3) dry; few dark grayish 
brown (10YR 4/2) coatings on faces of peds; weak 
thin platy structure parting to weak fine subangular 
blocky; friable; few dark concretions (manganese 
and iron oxide); medium acid; clear smooth 
boundary. 

А22--10 to 15 inches; light brownish gray (10YR 6/2) 
silt loam, light gray (10YR 7/2) dry; few grayish 
brown (10YR 5/2) coatings on faces of peds; 
common fine distinct brown (7.5YR 4/4) mottles; 
weak thin platy structure parting to weak fine 
subangular blocky; friable; thin discontinuous silt 
coatings, light gray (10YR 7/1) dry; medium acid; 
clear smooth boundary. 

B21t—15 to 25 inches; grayish brown (10YR 5/2) silt 
loam; common fine distinct strong brown (7.5YR 
5/6) mottles; weak medium angular blocky structure; 
friable; thin discontinuous brown (7.5YR 4/4) clay 
films; silt coatings, light gray (10YR 7/1) dry; few 
dark concretions (manganese oxide); strongly acid; 
clear smooth boundary. 

B22t—25 to 31 inches; grayish brown (2.5Y 5/2) silt 
loam; common fine distinct strong brown (7.5YR 

. 5/6) mottles; weak medium angular blocky structure; 
friable; thin discontinuous brown (7.5YR 4/4) clay 
films; silt coatings, light gray (10YR 7/1) dry; 
strongly acid; clear smooth boundary. 
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B3t—31 to 43 inches; mottled grayish brown (2.5Y 5/2) 
and strong brown (7.5YR 5/6) silt loam; weak 
medium prismatic structure; friable; thick 
discontinuous brown (7.5YR 4/4) clay flows in root 
channels; strongly acid; clear smooth boundary. 

C—43 to 60 inches; grayish brown (2.5Y 5/2) silt loam; 
common fine distinct strong brown (7.5YR 5/6) 
mottles; massive; friable; few dark concretions 
(manganese oxide); strongly acid. 


The solum ranges from 40 to 60 inches in thickness. 
The A1 horizon is very dark gray (10YR 3/1), dark gray 
(10YR 4/1), or very dark grayish brown (10YR 3/2). It is 
2 to 5 inches thick. The Ap horizon typically is dark 
grayish brown (10YR 4/2). The A2 horizon is dark 
grayish brown (10YR 4/2), grayish brown (10YR 5/2), or 
light brownish gray (10YR 6/2). It is 4 to 12 inches thick. 
The B2t horizon has hue of 10YR or 2.5Y, value of 4 to 
6, chroma of 2 or 3. It is silt loam in which the content of 
clay ranges from 20 to 27 percent. The C horizon is 
dominantly silt loam, but in some pedons strata of sandy 
loam, loam, and loamy sand are below a depth of 5 feet. 


Chaseburg series 


The Chaseburg series consists of moderately well 
drained, moderately permeable soils on narrow bottom 
land and alluvial fans and in upland drainageways. These 
soils formed in silty alluvium. The native vegetation was 
deciduous trees. Slope ranges from 0 to 5 percent. 

Chaseburg soils are similar to Arenzville soils and 
commonly are adjacent to Arenzville, Huntsville, and 
Orion soils. Arenzville and Orion soils are underlain by a 
dark colored buried soil at a depth of 20 to 40 inches. 
The A horizon of Huntsville soils is darker than that of 
the Chaseburg soils. Arenzville and Huntsville soils are in 
positions on the landscape similar to those of the 
Chaseburg soils. Orion soils are in the lower lying areas. 

Typical pedon of Chaseburg silt loam, in a pastured 
area of Arenzville-Chaseburg silt loams, 1 to 5 percent 
slopes, 660 feet east and 2,428 feet south of the 
northwest corner of sec. 28, T. 93 N., R. 6 W. 


A1—0 to 4 inches; dark grayish brown (10YR 4/2) silt 
loam, light brownish gray (10YR 6/2) dry; weak fine 
granular structure; friable; neutral; clear smooth 
boundary. 

C1—4 to 20 inches; stratified dark grayish brown (10YR 
4/2), brown (10YR 5/3), and very dark grayish 
brown (10YR 3/2) silt loam, dark grayish brown 
(10YR 4/2) kneaded; weak fine platy strata, the 
result of geologic deposition; friable; neutral; gradual 
smooth boundary. 

C2—20 to 31 inches; dark grayish brown (10YR 4/2) silt 
loam that has very thin very dark grayish brown 
(10YR 3/2) strata; weak fine platy strata, the result 
of geologic deposition; friable; neutral; gradual 
smooth boundary. 
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C3—31 to 43 inches; dark grayish brown (10YR 4/2) silt 
loam that has thin black (10YR 2/1) and very dark 
brown (10YR 2/2) and very thin light brownish gray 
(10 YR 6/2) strata; dark grayish brown (10YR 4/2) 
kneaded; weak fine platy strata, the result of 
geologic deposition; friable; neutral; gradual smooth 
boundary. 

С4--43 to 60 inches; stratified dark grayish brown (10YR 
4/2) and very dark grayish brown (10YR 3/2) silt 
loam that has thin grayish brown (10YR 5/2) strata; 
weak fine platy strata, the result of geologic 
deposition; friable; few dark concretions (iron oxide); 
neutral. 


The color, arrangement, and thickness of all horizons 
vary because of the source of the sediments and the 
method of deposition. The 10- to 40-inch control section 
ranges from 12 to 16 percent clay. The soils typically are 
neutral throughout, but in some pedons the Ap horizon is 
slightly acid. 


The A1 or Ap horizon is dominantly dark grayish brown 
(10 YR 4/2) but commonly has strata with value of З to 5 
and chroma of 2 or 3. The C horizon dominantly has hue 
of 10YR, value of 3 to 6, and chroma of 2 to 4. 


Chelsea series 


The Chelsea series consists of excessively drained, 
rapidly permeable soils on uplands and high stream 
benches. These soils formed in eolian fine sand. The 
native vegetation was deciduous trees. Slope ranges 
from 2 to 25 percent. 


Chelsea soils commonly are adjacent to Backbone, 
Goss, Lamont, and Lindley soils. They are in positions 
on the landscape similar to those of the adjacent soils. 
Backbone soils are underlain by limestone bedrock at a 
depth of 20 to 40 inches. Goss soils formed in clayey 
residuum of limestone. Lamont and Lindley soils contain 
less sand throughout the solum than the Chelsea soils. 
Also, Lindley soils formed in glacial till. 


Typical pedon of Chelsea loamy fine sand, 5 to 14 
percent slopes, in a wooded area used for pasture; 28 
feet west and 2,100 feet south of the northeast corner of 
sec. 6, T. 94 М., R. 6 W. 


A11—0 to 2 inches; very dark grayish brown (10YR 3/2) 
loamy fine sand, dark gray (10YR 4/1) dry; black 
(10YR 2/1) coatings on faces of peds; weak fine 
granular structure; very friable; neutral; abrupt 
smooth boundary. 


А12--2 to 4 inches; very dark grayish brown (10YR 3/2) 
loamy fine sand, grayish brown (10 YR 5/2) dry; 
weak fine granular structure; very friable; slightly 
acid; clear smooth boundary. 
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A21—4 to 7 inches; dark grayish brown (10YR 4/2) 
loamy fine sand, brown (10YR 5/3) dry; some small 
very dark grayish brown (10YR 3/2) streaks and 
pockets; single grained; loose; medium acid; clear 
smooth boundary. 

A22—7 to 29 inches; brown (10YR 4/3) fine sand, pale 
brown (10YR 6/3) dry; single grained; loose; 
strongly acid; gradual smooth boundary. 

A23—29 to 40 inches; yellowish brown (10YR 5/4) fine 
sand, very pale brown (10YR 7/3) dry; single 
grained; loose; medium acid; gradual smooth 
boundary. 

A&B—40 to 60 inches; yellowish brown (10YR 5/4) fine 
sand (A2); single grained; loose; numerous 1/4- to 
1-inch bands of dark brown (7.5 YR 3/2) sandy loam 
(B2); weak fine subangular blocky structure; very 
friable; slightly acid. : 


The solum ranges from 4 10 about 7 feet in thickness. 
The A1 horizon is very dark gray (10YR 3/1) or very dark 
grayish brown (10YR 3/2). It is 2 to 6 inches thick. It 
typically is loamy fine sand but in some pedons is fine 
sand. The Ap horizon is dark grayish brown (10YR 4/2), 
dark brown (10YR 3/3), or brown (10YR 4/3). The A2 
horizon is medium acid or strongly acid. It is dark grayish 
brown (10YR 4/2), brown (10YR 4/3), or dark yellowish 
brown (10YR 4/4) in the upper part and dark yellowish 
brown (10YR 4/4), yellowish brown (10YR 5/4), or light 
yellowish brown (10YR 6/4) in the lower part. The 8 part 
of the A&B horizon occurs as sandy loam lamellae 1/4 
inch to 2 inches thick. It has hue of 7.5YR or 10YR and 
value and chroma of 2 to 4. The depth to the uppermost 
lamella ranges from 27 to 48 inches. 


Clyde series 


The Clyde series consists of poorly drained, 
moderately permeable soils in upland drainageways. 
These soils formed in 30 to 50 inches of glacial outwash 
or erosional sediments and in the underlying glacial till. A 
band of pebbles commonly separates the glacial till from 
the overlying material. The native vegetation was water- 
tolerant grasses. Slope ranges from 1 to 4 percent. 

Clyde soils are similar to Floyd soils and commonly 
are adjacent to Bassett, Floyd, Kenyon, Oran, and Palms 
Soils. Floyd soils are somewhat poorly drained and are 
on concave side slopes above the Clyde soils. Bassett 
and Kenyon soils are moderately well drained and are on 
convex ridges and side slopes above the Clyde soils. 
Oran soils are on ridges above the Clyde soils. Their B 
horizon is browner than that of the Clyde soils. Also, 
their A horizon is thinner. Palms soils formed in organic 
material in depressions below the Clyde soils. 

Typical pedon of Clyde clay loam, 1 to 3 percent 
slopes, in a permanent pasture; 120 feet east and 2,112 
feet south of the northwest corner of sec. 31, T. 91 N., 
В. 6 W. 
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A11—0 to 9 inches; black (N 2/0) clay loam, very dark 
gray (10YR 3/1) dry; weak fine granular structure; 
friable; neutral; clear smooth boundary. 

A12—9 to 17 inches; black (10YR 2/1) clay loam, dark 
gray (10YR 4/1) dry; weak fine granular structure; 
friable; slightly acid; clear smooth boundary. 

A3g—17 to 23 inches; very dark gray (10YR 3/1) silty 
clay loam, dark gray (10YR 4/1) dry, very dark gray 
(10YR 3/1) kneaded; black (10YR 2/1) coatings on 
faces of peds; few fine distinct light olive brown 
(2.5Y 5/6) mottles; weak fine subangular blocky 
structure; friable; neutral; clear smooth boundary. 

В20--23 to 34 inches; mottled gray (SY 5/1) and light 
olive brown (2.5Y 5/6) silty clay loam; few dark gray 
(BY 4/1) coatings on faces of peds; few fine distinct 
strong brown (7.5 YR 5/6) mottles; weak medium 
prismatic structure parting to weak fine subangular 
blocky; friable; neutral; clear smooth boundary. 

В319—34 to 39 inches; mottled gray (5Y 5/1) and 
strong brown (7.5YR 5/6) sandy loam; weak 
medium prismatic structure; friable; slightly acid; 
clear smooth boundary. 

11B32—39 to 43 inches; mottled yellowish brown (10YR 
5/6) and grayish brown (2.5Y 5/2) loam; weak 
medium prismatic structure; firm; slightly acid; abrupt 
wavy boundary. 

IIC—43 to 60 inches; mottled yellowish brown (10YR 
5/6) and grayish brown (2.5Y 5/2) loam; massive; 
firm; strong effervescence; mildly alkaline. 


The solum ranges from 30 to 60 inches in thickness. It 
is neutral or slightly acid. The depth to carbonates 
ranges from 40 to 60 inches. The depth of the erosional 
sediments or glacial outwash over the glacial till typically 
is about 39 inches but ranges from 30 to 50 inches. 

The A horizon is 18 to 24 inches thick. It is dominantly 
clay loam, but the range includes silty clay loam and 
loam. The B horizon has hue of 5Y or 2.5Y, value of 4 to 
6, and chroma of 1 or 2. Н is dominantly loam, silty clay 
loam, or clay loam, but most pedons have thin strata of 
sandy loam or loamy sand, typically less than 6 inches 
thick. 


Colo series 


The Colo series consists of poorly drained, moderately 
permeable soils on bottom land. These soils formed in 
Silty alluvium. The native vegetation was water-tolerant 
grasses. Slope ranges from 0 to 2 percent. 

Colo soils are similar to Otter soils and commonly are 
adjacent to Huntsville and Ossian soils. The A horizon of 
Otter soíls has a lower content of clay than that of the 
Colo soils. The well drained Huntsville soils are in the 
higher lying areas on the bottom land. Their A horizon is 
browner than that of the Colo soils. Ossian soils are in 
positions on the landscape similar to those of the Colo 
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soils. Their A horizon is thinner than that of the Colo 
soils and has a lower content of clay. 

Typical pedon of Colo silty clay loam, 0 to 2 percent 
slopes, in a permanent pasture; 153 feet south and 186 
feet east of the northwest corner of sec. 36, T. 94 N., R. 
4 W. 


А11--0 to 6 inches; very dark brown (10 YR 2/2) silty 
clay loam, dark gray (10YR 4/1) dry; black (10YR 
2/1) coatings on faces of peds; weak fine granular 
structure; friable; slightly acid; abrupt smooth 
boundary. І 

А12—6 to 20 inches; black (№ 2/0) silty clay loam, very 
dark gray (N 3/0) dry; weak fine and very fine 
subangular blocky and weak fine granular structure; 
friable; slightly acid; gradual smooth boundary. 

A13—20 to 31 inches; black (5Y 2/1) silty clay loam, 
very dark gray (5Ү 3/1) dry; moderate fine 
subangular blocky structure; friable; slightly acid; 
clear smooth boundary. 

A14—31 to 42 inches; very dark gray (5Y 3/1) silty clay 
loam, dark gray (5Ү 4/1) dry; few fine faint dark 
grayish brown (2.5Y 4/2) mottles; weak fine 
subangular blocky structure; friable; few fine faint 
dark reddish concretions (iron oxide); neutral; clear 
smooth boundary. 

A15—42 to 50 inches; very dark gray (10YR 3/1) silty 
clay loam, dark gray (10YR 4/1) dry; weak fine 
subangular blocky structure; friable; few dark reddish 
concretions (iron oxide); neutral; gradual smooth 
boundary. 

C—50 to 60 inches; dark gray (5Y 4/1) silty clay loam; 
few fine distinct olive gray (5Y 5/2) mottles; 
massive; friable; neutral. 


The solum ranges from 36 to 54 inches in thickness. It 
is neutral or slightly acid. The A horizon typically is silty 
clay loam in which the content of clay ranges from 27 to 
34 percent, but the upper 10 inches in some pedons is 
silt loam. Colors that have value of 3 or less extend to a 
depth of 36 inches or more. The C horizon has hue of 
БҮ ог 2.5Y, value of 3 to 5, and chroma of 1 or 2. И has 
few to common mottles of high chroma in some pedons. 


Dorchester series 


The Dorchester series consists of moderately well 
drained, moderately permeable soils on bottom land. 
These soils formed in calcareous, stratified recent 
alluvium. The native vegetation was deciduous trees. 
Slope ranges from 0 to 5 percent. 

Dorchester soils commonly are adjacent to Caneek, 
Medary Variant, Spillville, Volney, and Zwingle soils. 
Caneek and Spillville soils are in the lower lying areas on 
the bottom land. Caneek soils have mottles and the 
grayer colors in the upper part and are somewhat poorly 
drained or poorly drained. Spillville soils have a loamy A 
horizon that is thicker and darker than that of the 
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Dorchester soils. Also, they are not stratified. Medary 
Variant and Zwingle soils have a clayey B horizon. They 
are on high stream benches above the Dorchester soils. 
Volney soils contain coarse limestone fragments 
throughout. They are in positions on the landscape 
similar to those of the Dorchester soils. 


Typical pedon of Dorchester silt loam, 0 to 2 percent 
slopes, in a cultivated field; 660 feet east and 75 feet 
north of the southwest corner of sec. 8, T. 91 N., R. 4 
W. 


Ap—0 to 8 inches; dark grayish brown (10YR 4/2) silt 
loam, light brownish gray (10YR 6/2) dry; weak fine 
subangular blocky structure; friable; slight 
effervescence; mildly alkaline; clear smooth 
boundary. 

C1—8 to 31 inches; stratified dark grayish brown (10YR 
4/2), grayish brown (10YR 5/2), and brown (10YR 
5/3) silt loam; massive but tending to be platy 
because of geologic deposition; friable; common fine 
distinct brown (7.5YR 4/4) oxides; slight 
effervescence; mildly alkaline; abrupt wavy 
boundary. 

HA11b—31 to 49 inches; black (10YR 2/1) silt loam; 
weak fine granular structure; friable; neutral; gradual 
smooth boundary. 

ПА125--49 to 60 inches; very dark brown (10YR 2/2) silt 
loam; black (10YR 2/1) coatings on faces of peds; 
weak fine subangular blocky structure; friable; 
neutral. 


The depth to the ПАБ horizon generally is 30 to 45 
inches. In some pedons, however, this horizon is 20 to 
30 inches from the surface ог 'does not occur. 


The Ap horizon is dark grayish brown (10YR 4/2) or 
brown (10YR 5/3). The C horizon typically is dark 
grayish brown (10YR 4/2) or brown (10YR 5/3) but has 
thin very dark gray (10YR 3/1), very dark grayish brown 
(10YR 3/2), grayish brown (10YR 5/2), or light brownish 
gray (10 YR 6/2) strata. It typically is silt loam but in 
some pedons has thin strata of loam. It is mildly alkaline 
or moderately alkaline. The ПАБ horizon is silt loam, clay 
loam, or silty clay loam. It is neutral or mildly alkaline. 


Downs series 


The Downs series consists of well drained, moderately 
permeable soils on loess-covered uplands. These soils 
formed in loess. The native vegetation was mixed 
grasses and trees. Slope ranges from 2 to 18 percent. 


Downs soils are similar to Fayette, Festina, and 
Orwood soils and commonly are adjacent to Atterberry, 
Fayette, Frankville, Luana, and Tama soils. The A1 
horizon of Fayette soils is thinner than that of the Downs 
soils. Also, the A2 horizon is more distinct. Festina soils 
contain less clay in the B2 horizon than the Downs soils 
and have a stratified substratum. Luana soils are 
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underlain by residuum of limestone at a depth of 20 to 
40 inches. Orwood soils contain more sand throughout 
than the Downs soils. The B horizon of Atterberry soils is 
grayer than that of the Downs soils. Frankville soils are 
underlain by limestone bedrock at a depth of 20 to 30 
inches. Tama soils do not have an A2 horizon. Their А1 
horizon is thicker than that of the Downs soils. Atterberry 
soils are on broad ridges above the Downs soils. Fayette 
and Tama soils are in positions on the landscape similar 
to those of the Downs soils. Frankville and Luana soils 
are on convex side slopes below the Downs soils. 

Typical pedon of Downs silt loam, 2 to 5 percent 
slopes, in a cultivated field; 1,100 feet north and 50 feet 
east of the southwest corner of sec. 13, T. 94 М., R. 4 
W. 


Ap—0 to В inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; very dark 
gray (10YR 3/1) coatings on faces of peds; 
moderate fine granular structure; friable; slightly 
acid; abrupt smooth boundary. 

A2— 8 to 12 inches; dark grayish brown (10YR 4/2) silt 
loam, light brownish gray (10YR 6/2) dry; very dark 
grayish brown (10YR 3/2) coatings on faces of 
peds; weak medium platy structure parting to weak 
fine granular; friable; thin discontinuous silt coatings, 
gray (10YR 6/1) dry; medium acid; clear smooth 
boundary. 

В1—12 to 17 inches; brown (10YR 4/3) silt loam; 
moderate fine and very fine subangular blocky 
structure; friable; thin discontinuous silt coatings, 
gray (10YR 6/1) dry; strongly acid; gradual smooth 
boundary. 

B21t—17 to 24 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; brown (10YR 4/3) coatings on faces 
of peds; moderate fine subangular blocky structure; 
friable; thin discontinuous dark brown (10YR 3/3) 
clay films; thin discontinuous silt coatings, light gray 
(10YR 7/1) dry; strongly acid; gradual smooth 
boundary. 

B22t—24 to 33 inches; yellowish brown (10YR 5/4) silty 
clay loam; brown (10YR 4/3) coatings on faces of 
peds; weak medium subangular blocky structure; 
friable: thin discontinuous dark yellowish brown 
(10YR 3/4) clay films; thin discontinuous silt 
coatings, light gray (10YR 7/1) dry; strongly acid; 
gradual smooth boundary. 

B31t—33 to 39 inches; yellowish brown (10YR 5/4) silt 
loam; brown (10YR 5/3) coatings on faces of peds; 
weak coarse prismatic structure parting to weak 
coarse subangular blocky; friable; few thin 
discontinuous dark yellowish brown (10YR 3/4) clay 
films; thin discontinuous silt coatings, light gray 
(10YR 7/1) dry; strongly. acid; gradual smooth 
boundary. 
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B32—39 to 48 inches; yellowish brown (10YR 5/4) silt 
loam; brown (10YR 5/3) coatings on faces of peds; 
weak coarse prismatic structure parting to weak 
coarse subangular blocky; friable; thin discontinuous 
silt coatings, light gray (10YR 7/1) dry; few dark 
reddish concretions (iron oxide); medium acid; clear 
smooth boundary. 

C—48 to 60 inches; yellowish brown (10YR 5/4) silt 
loam; common fine distinct strong brown (7.5YR 
5/6) and few fine distinct grayish brown (10YR 5/2) 
mottles; massive; friable; few dark reddish 
concretions (iron oxide); medium acid. 


The thickness of the solum ranges from 42 to 70 
inches. The A1 horizon, if it occurs, is very dark gray 
(10YR 3/1) or very dark grayish brown (10YR 3/2). It is 
6 to 9 inches thick. The A2 horizon is dark grayish brown 
(10YR 4/2) or brown (10YR 5/3). In some pedons it is 
wholly incorporated into the Ap horizon. The B horizon 
has value of 4 or 5 and chroma of 4 to 6 in the lower 
part. It does not have low chroma mottles to a depth of 
36 inches or more. It ranges from medium acid to very 
strongly acid. The B2t horizon is silty clay loam in which 
the content of clay ranges from 27 to 34 percent. 


Dubuque series 


The Dubuque series consists of well drained soils that 
are moderately permeable in the upper part and are 
slowly permeable in the lower part of the subsoil. These 
soils are on loess-covered uplands. They formed in loess 
and in a thin layer of limestone residuum. The native 
vegetation was deciduous trees. Slope ranges from 5 to 
25 percent. 

Dubuque soils are similar to Frankville soils and 
commonly аге-афасеті to Fayette, Jacwin, Nordness, 
and Volney soils. Fayette soils are not underlain by 
limestone bedrock within a depth of 60 inches. They are 
on convex slopes above the Dubuque soils. The A 
horizon of Frankville soils is darker than that of the 
Dubuque soils. Jacwin soils formed in loamy material and 
the underlying clayey residuum of shale. They are on 
linear slopes below the Dubuque soils. Nordness soils 
are underlain by limestone bedrock within a depth of 20 
inches. They are on convex slopes below the Dubuque 
soils. Volney soils formed in loamy alluvium containing 
limestone fragments. They are on alluvial fans below the 
Dubuque soils. 

Typical pedon of Dubuque silt loam, 20 to 30 inches to 
limestone, 9 to 14 percent slopes, moderately eroded, in 
a cultivated field; 2,140 feet east and 520 feet north of 
the center of sec. 10, T. 93 М., R. 6 W. 


Ap—0 to 6 inches; mixed dark grayish brown (10YR 4/2) 
and brown (10 YR 4/3) silt loam, pale brown (10YR 
6/3) dry; weak thin platy structure; friable; slightly 
acid; abrupt smooth boundary. 
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Bi—6 to 9 inches; yellowish brown (10YR 5/4) silt loam; 
brown (10YR 4/3) coatings on faces of peds; weak 
thin platy structure parting to weak fine subangular 
blocky; friable; nearly continuous silt coatings, light 
gray (10YR 7/2) dry; slightly acid; clear smooth 
boundary. 

B21t—-9 to 13 inches; yellowish brown (10YR 5/6) silty 
clay loam; moderate fine angular blocky structure; 
friable; thin discontinuous brown (10YR 4/3) clay 
films; discontinuous silt coatings, light gray (10YR 
7/2) dry; slightly acid; clear smooth boundary. 

B221—13 to 21 inches; yellowish brown (10YR 5/4) silty 
clay loam; strong fine angular blocky structure; firm; 
thin discontinuous brown (10YR 4/3) clay films; 
medium acid; abrupt wavy boundary. 

HB23t—21 to 26 inches; mixed brown (7.5YR 4/4) and 
reddish brown (2.5 YR 4/4) clay; strong medium 
angular blocky structure; very firm; thick nearly 
continuous dark brown (7.5YR 3/2) clay films; 
medium acid; abrupt wavy boundary. 

IIR1—26 to 29 inches; flags of limestone interbedded 
with clay residuum; strong effervescence; 
moderately alkaline. 

IIR2—29 inches; hard, fractured limestone bedrock. 


The depth to limestone bedrock ranges from 20 to 30 
inches. The solum ranges from slightly acid to strongly 
acid. 

The A1 horizon, if it occurs, is very dark gray (10YR 
3/1) or very dark grayish brown (10YR 3/2). It is 2 to 4 
inches thick. The Ap horizon is dark grayish brown 
(10YR 4/2) and brown (10YR 4/3 or 5/3). Some pedons 
have an A2 horizon. This horizon is dark grayish brown 
(10YR 4/2), grayish brown (10YR 5/2), or brown (10YR 
5/3). It is 4 to 8 inches thick. In many cultivated areas it 
is incorporated into the Ap horizon. The IIB23t horizon is 
silty clay or clay. It is 1 to 5 inches thick. 


Exette series 


The Exette series consists of well drained, moderately 
permeable soils on side slopes and head slopes in the 
uplands. These soils formed in loess. The native 
vegetation was deciduous trees. Slope ranges from 9 to 
25 percent. 

Exette soils commonly are adjacent to Fayette, 

Lindley, and Orion soils. Fayette soils are on convex 
slopes above the Exette soils. Their B horizon is browner 
than that of the Exette soils. Also, it has a higher content 
of clay. Lindley soils formed in glacial till and contain 
more sand throughout the solum than the Exette soils. 
They are on convex slopes below the Exette soils. The 
somewhat poorly drained Orion soils formed in silty 
alluvium in drainageways. 

Typical pedon of Exette silt loam, 18 to 25 percent 
slopes, moderately eroded, in a cultivated field; 1,115 
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feet south and 1,600 feet west of the northeast corner of 
sec. 2, T. 92 N., R. 5 W. 


Ар--0 to 6 inches; brown (10YR 4/3) silt loam, pale 
brown (10YR 6/3) dry; dark grayish brown (10YR 
4/2) coatings on faces of peds; weak fine 
subangular blocky structure; friable; neutral; abrupt 
smooth boundary. 

B1—6 to 12 inches; brown (10YR 4/3) silt loam; few 
dark grayish brown (10YR 4/2) coatings on faces of 
peds; weak fine subangular blocky structure; friable; 
neutral; clear smooth boundary. 

B21—12 to 18 inches; yellowish brown (10YR 5/4) silt 
loam; few fine distinct grayish brown (10YR 5/2) 
mottles; weak fine subangular blocky structure; 
friable; common dark concretions (iron and 
manganese oxide); neutral; clear smooth boundary. 

B22—18 to 23 inches; yellowish brown (10YR 5/4) silt 
loam; common fine distinct grayish brown (10YR 
5/2) and strong brown (7.5YR 5/6) mottles; weak 
fine subangular blocky structure; friable; neutral; 
clear smooth boundary. 

B3—23 to 38 inches; grayish brown (2.5Y 5/2) silt loam; 
common fine distinct yellowish brown (10YR 5/8) 
and light olive brown (2.5Y 5/6) mottles; weak fine 
subangular blocky structure; friable; large light brown 
(7.5YR 6/4) and brown (7.5YR 4/2) iron 
accumulations; neutral; clear smooth boundary. 

C1—38 to 52 inches; light brownish gray (2.5Y 6/2) silt 
loam; common fine distinct strong brown (7.5YR 
5/6) mottles; massive; friable; large yellowish red 
(5YR 4/6) iron accumulations; dark reddish 
concretions (iron oxide); neutral; abrupt wavy 
boundary. 

C2—52 to 60 inches; light brownish gray (2.5Y 6/2) silt 
loam; massive; friable; few small yellowish red (BYR 
4/6) iron accumulations; strong effervescence; 
mildly alkaline. 


The solum ranges from 30 to 45 inches in thickness. 
The Ap horizon is dark grayish brown (10YR 4/2) or 
brown (10YR 4/3). The B2 and B3 horizons have hue of 
10YR or 2.5Y, value of 4 to 6, and chroma of 2 to 4. 
Mottles are within a depth of 30 inches. They have hue 
of 7.5YR to 2.5Y, value of 4 to 6, and chroma of 2 to 8. 
At least 20 percent of the mottles within a depth of 30 
inches have chroma of 2. The content of clay is highest 
near the surface. It ranges from 18 to 26 percent in the 
Ap and B1 horizons and from 15 to 22 percent in the B2, 
B3, and C horizons. The B horizon ranges from neutral 
to medium acid. 


Fayette series 


The Fayette series consists of well drained, 
moderately permeable soils on uplands and on stream 
benches. These soils formed in loess. The native 
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vegetation was deciduous trees. Slope ranges from 2 to 
40 percent. 

Fayette soils are similar to Downs and Orwood soils 
and commonly are adjacent to Downs, Dubuque, Exette, 
Lindley, and Nordness soils. Downs soils are on uplands. 
Their A1 horizon is thicker than that of the Fayette soils, 
and their A2 horizon is less distinct. Dubuque, Exette, 
Lindley, and Nordness soils are on side slopes below the 
Fayette soils. Dubuque soils are underlain by limestone 
bedrock at a depth of 20 to 30 inches. Exette soils 
contain less clay in the B2 horizon than the Fayette 
soils. Lindley soils formed in glacial till and contain more 
sand than the Fayette soils. Nordness soils are underlain 
by limestone bedrock within a depth of 20 inches. 
Orwood soils contain more sand throughout than the 
Fayetto soils. Also, they have a darker A horizon. 

Typical pedon of Fayette silt loam, 5 to 9 percent 
slopes, 75 feet inside the entrance to Pikes Peak State 
Park and 25 feet to the right; 1,395 feet east and 760 
feet north of the southwest corner of sec. 35, T. 95 N., 
R. 3 W. 


А1—0 to 2 inches; very dark gray (10YR 3/1) silt loam, 
gray (10YR 5/1) dry; moderate very fine granular 
structure; friable; medium acid; abrupt smooth 
boundary. 

A2—2 to 9 inches; grayish brown (10YR 5/2) silt loam, 
light brownish gray (10YR 6/2) dry; moderate thin 
platy structure; friable; very strongly acid; clear 
smooth boundary. 

B1—9 to 17 inches; brown (10YR 4/3) silt loam; 
moderate very fine subangular blocky structure; 
friable; thin nearly continuous silt coatings on faces 
of peds, light gray (10YR 7/2) dry; very strongly 
acid; clear smooth boundary. 

B211—17 to 25 inches; yellowish brown (10YR 5/4) silty 
clay loam; moderate fine subangular and angular 
blocky structure; friable; thin nearly continuous 
strong brown (7.5YR 5/6) clay films; few thin 
discontinuous silt coatings, light gray (10YR 7/2) 
dry; very strongly acid; clear smooth boundary. 

B22t—25 to 36 inches; yellowish brown (10YR 5/4) silty 
clay loam; strong medium angular blocky structure; 
friable; thin nearly continuous dark yellowish brown 
(10YR 4/4) clay films; few dark concretions 
(manganese oxide); very strongly acid; clear smooth 
boundary. 

B23t—36 to 43 inches; yellowish brown (10YR 5/4) silty 
clay loam; strong medium angular blocky structure; 
friable; thin nearly continuous dark yellowish brown 
(10YR 4/4) clay films; very strongly acid; clear 
smooth boundary. 

ВЗ--43 to 48 inches; yellowish brown (10YR 5/6) silt 
loam; moderate medium prismatic structure parting 
to moderate fine subangular blocky; friable; thin 
discontinuous dark yellowish brown (10YR 4/4) clay 
films; strongly acid; clear smooth boundary. 
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C—48 to 60 inches; yellowish brown (10YR 5/6) silt 
loam; few fine distinct strong brown (7.5YR 5/6) and 
grayish brown (10YR 5/2) mottles; massive; few 
dark concretions (iron and manganese oxide); 
strongly acid. 


The thickness of the solum ranges from 40 to 60 
inches. The A1 horizon is very dark gray (10YR 3/1) ог 
very dark grayish brown (10YR 3/2). It is 2 to 4 inches 
thick. The Ap horizon is dark grayish brown (10YR 4/2) 
or brown (10YR 4/3). The A2 horizon, if it occurs, is 4 to 
8 inches thick. In some cultivated areas it is incorporated 
into the Ap horizon. The B2 horizon is silty clay loam in 
which the content of clay ranges from 30 to 35 percent. 
It is strongly acid or very strongly acid. The B horizon 
has no mottles of low chroma to a depth of 30 inches or 
more. 


Festina series 


The Festina series consists of well drained soils on 
stream benches. Permeability of these soils is moderate 
in the upper part and moderately rapid in the substratum. 
They formed in silty alluvium underlain by stratified 
alluvium. The native vegetation was mixed grasses and 
trees. Slope ranges from 0 to 2 percent. 

Festina soils are similar to Bertrand and Downs soils 
and commonly are adjacent to Bertrand, Canoe, and 
Richwood soils. Bertrand and Richwood soils are in 
positions on the landscape similar to those of the 
Festina soils. The A1 horizon of Bertrand soils is thinner 
than that of the Festina soils, and the A2 horizon is more 
distinct. The A horizon of Richwood soils is thicker than 
that of the Festina soils. The somewhat poorly drained 
Canoe soils are in the lower lying areas on the stream 
benches. They are grayer in the upper part of the B 
horizon than the Festina soils. Downs soils have a higher 
content of clay in the B2 horizon than the Festina soils 
and are not stratified in the C horizon. 

Typical pedon of Festina silt loam, O to 2 percent 
slopes, in a cultivated field; 1,210 feet north and 430 feet 
west of the southeast corner of sec. 19, T. 94 N., R. 6 
W. 


Ар--0 to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; few very 
dark brown (10YR 2/2) coatings on faces of peds; 
weak fine granular structure; friable; neutral; abrupt 
smooth boundary. 

A2—8 to 13 inches; dark grayish brown (10YR 4/2) silt 
loam, light brownish gray (10YR 6/2) dry; weak thin 
platy structure parting to weak fine subangular 
blocky; friable; slightly acid; clear smooth boundary. 

B1—13 to 17 inches; yellowish brown (10YR 5/4) silt 
loam; brown (10YR 4/3) coatings on faces of peds; 
weak fine subangular blocky structure; friable; thin 
discontinuous silt coatings, white (10YR 8/1) dry; 
slightly acid; clear smooth boundary. 


Soil survey 


B21—17 to 24 inches; yellowish brown (10YR 5/4) silt 
loam; weak medium and fine subangular blocky 
structure; friable; thin discontinuous silt coatings, 
white (10YR 8/1) dry; medium acid; clear smooth 
boundary. 

B22t—24 to 37 inches; yellowish brown (10 YR 5/4) silt 
loam; moderate medium subangular blocky 
structure; friable; nearly continuous silt coatings, 
white (10YR 8/1) dry; thin nearly continuous very 
dark grayish brown (10YR 3/2) clay films; strongly 
acid; clear smooth boundary. 

B3t—37 to 43 inches; yellowish brown (10 YR 5/4) silt 
loam; weak medium prismatic structure; friable; thin 
discontinuous very dark grayish brown (10YR 3/2) 
clay films; strongly acid; clear smooth boundary. 

C—43 to 60 inches; yellowish brown (10YR 5/4) silt 
loam that has common lenses of brown (7.5YR 4/4) 
loamy sand; massive; friable; strongly acid. 


The thickness of the solum typically is about 43 inches 
but ranges from 36 to 60 inches. The A1 horizon is black 
(10YR 2/1) or very dark brown (10YR 2/2). It is 6 to 9 
inches thick. The Ap horizon is very dark gray (10YR 
3/1) or very dark grayish brown (10YR 3/2). The A2 
horizon generally is 4 to 10 inches thick, but in some 
pedons it is thinner because part of it has been 
incorporated into the Ap horizon. The B2 horizon has 
hue of 10YR, value of 4 or 5, and chroma of 3 or 4. It is 
silt loam or silty clay loam. Some lenses or strata of 
sandy material are below a depth of 40 inches in most 
pedons. 


Flagler series 


The Flagler series consists of somewhat excessively 
drained soils. Permeability of these soils is moderately 
rapid in the upper part and very rapid in the substratum. 
These soils are on stream benches. They formed in 
moderately coarse textured alluvium over sand and 
gravel. The native vegetation was grasses. Slope ranges 
from 0 to 5 percent. 

Flagler soils are similar to Saude soils and commonly 
are adjacent to Lawler and Saude soils. The adjacent 
soils contain less sand in the A horizon and the upper 
part of the B horizon than the Flagler soils. The 
somewhat poorly drained Lawler soils are in the lower 
lying areas on the stream benches. The well drained 
Saude soils are in positions on the stream benches 
similar to those of the Flagler soils. 

Typical pedon of Flagler sandy loam, 0 to 2 percent 
slopes, in a cultivated field; 1,400 feet south and 420 
feet east of the center of sec. 32, T. 93 N., R. 2 W. 


Ap—0 to 10 inches; very dark brown (10YR 2/2) sandy 
loam, very dark grayish brown (10YR 3/2) dry; black 
(10YR 2/1) coatings on faces of peds; weak fine 
subangular blocky structure; very friable; medium 
acid; abrupt smooth boundary. 
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A12—10 to 19 inches; very dark grayish brown (10YR 
3/2) sandy loam, dark grayish brown (10YR 4/2) 
dry; very dark brown (10YR 2/2) coatings on faces 
of peds; weak fine subangular blocky structure; very 
friable; about 2 to 5 percent gravel; strongly acid; 
clear smooth boundary. 

B1—19 to 26 inches; brown (10YR 4/3) sandy loam; few 
very dark grayish brown (10 YR 3/2) coatings on 
faces of peds; weak medium subangular blocky 
structure; very friable; about 2 to 5 percent gravel; 
strongly acid; clear smooth boundary. 

B2—26 to 33 inches; dark yellowish brown (10YR 4/4) 
sandy loam; weak medium subangular blocky 
structure; very friable; about 5 to 10 percent gravel; 
strongly acid; clear smooth boundary. 

IIC—33 to 60 inches; yellowish brown (10YR 5/6) 
gravelly sand; single grained; loose; medium acid. 


The solum ranges from 24 to 40 inches in thickness. It 
is medium acid or strongly acid. The depth to loamy 
sand, gravelly sand, or sand ranges from 24 to 36 
inches. 

The A1 or Ap horizon is black (10YR 2/1), very dark 
brown (10YR 2/2), or very dark grayish brown (10YR 
3/2). The A horizon is about 12 to 22 inches thick. The 
B2 horizon has hue of 10YR or 7.5YR, value of 3 to 5, 
and chroma of 3 to 6. The content of clay in this horizon 
ranges from 10 to 15 percent and the content of sand 
generally from 60 to 70 percent. The IIC horizon has hue 
of 10YR or 7.5YR, value of 4 or 5, and chroma of 4 to B. 
It is gravelly sand, gravelly loamy sand, or coarse sand. 
The content of gravel is, by volume, about 20 to 25 
percent. 


Floyd series 


The Floyd series consists of somewhat poorly drained, 
moderately permeable soils on glacial till uplands 
adjacent to drainageways. These soils formed in loamy, 
stratified material and in the underlying glacial till. The 
native vegetation was grasses. Slope ranges from 1 to 4 
percent. 

Floyd soils are similar to Clyde and Lawler soils and 
commonly are adjacent to Bassett, Clyde, Kenyon, and 
Oran soils. The poorly drained Clyde soils are in the 
drainageways below the Floyd soils. Lawler soils are 
underlain by sand and gravel. The moderately well 
drained Bassett and Kenyon soils are on convex ridges 
and side slopes above the Floyd soils. Oran soils are on 
broad ridges above the Floyd soils. Their A horizon is 
lighter colored than that of the Floyd soils. 

Typical pedon of Floyd loam, in a cultivated area of 
Clyde-Floyd complex, 1 to 4 percent slopes; 1,770 feet 
east and 780 feet north of the southwest corner of sec. 
31, T. 91 N., R. 6 W. 
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Ap—0 to 7 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine granular structure; 
friable; neutral; abrupt smooth boundary. 

A12—7 to 15 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine subangular blocky 
structure parting to weak fine granular; friable; 
neutral; clear smooth boundary. 

B1—15 to 19 inches; dark grayish brown (2.5Y 4/2) 
loam; very dark grayish brown (10YR 3/2) coatings 
on faces of peds; weak fine subangular blocky 
structure; friable; slightly acid; clear smooth 
boundary. 

B21—19 to 25 inches; mottled grayish brown (2.5Y 5/2) 
and yellowish brown (10YR 5/6) loam; weak fine 
subangular blocky structure; friable; slightly acid: 
clear smooth boundary. 

B22—25 to 33 inches; mottled grayish brown (10YR 5/2) 
and strong brown (7.5YR 5/6) sandy loam; weak 
fine subangular blocky structure; very friable; slightly 
acid; clear smooth boundary. 

B31—33 to 36 inches; mottled grayish brown (10YR 5/2) 
and strong brown (7.5YR 5/6) loamy sand; weak 
fine subangular blocky structure; very friable; slightly 
acid; clear smooth boundary. 

11B32—36 to 49 inches; strong brown (7.5YR 5/6) loam; 
соттоп medium prominent grayish brown (2.5YR 
5/2) mottles; weak medium prismatic structure; firm; 
neutral; abrupt wavy boundary. 

1С--49 to 60 inches; mottled strong brown (7.5YR 5/6) 
and grayish brown (2.5Y 5/2) loam; massive; firm; 
strong effervescence; mildly alkaline. 


The solum ranges from about 40 to 60 inches in 
thickness. It is neutral or slightly acid. The depth to 
glacial till ranges from 30.to 45 inches. The depth to 
carbonates ranges from 45 to 70 inches. 

The A horizon typically is loam, but the range includes 
clay loam, silty clay loam, and silt loam. The Ap or A1 
horizon is black (10YR 2/1) or very dark gray (10YR 
3/1). Some pedons have an A3 horizon, which is very 
dark gray (10YR 3/1) or very dark grayish brown (2.5Y 
3/2). The B2 horizon has hue of 2.5Y, 10 YR, or 7.5YR, 
value of 4 or 5, and chroma of 2 to 6. The B horizon is 
dominantly loam, clay loam, or sandy clay loam, but 
most pedons have thin strata of sandy loam or loamy 
sand, which generally are less than 6 inches thick. 


Frankville series 


The Frankville series consists of well drained, 
moderately permeable soils on uplands. These soils 
formed in 20 to 30 inches of loess and in a thin layer of 
limestone residuum. The native vegetation was mixed 
grasses and trees. Slope ranges from 5 to 18 percent. 

Frankville soils are similar to Dubuque and Luana soils 
and commonly are adjacent to Downs and Mottland 
Soils. The A horizon of Dubuque soils is thinner and 
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lighter colored than that of the Frankville soils. Luana 
and Mottland soils formed in residuum of limestone. 
They are on side slopes above the Frankville soils. 
Downs soils formed in loess more than 60 inches thick. 
They are on convex ridges and side slopes above the 
Frankville soils. 

Typical pedon of Frankville silt loam, 20 to 30 inches 
to limestone, 9 to 14 percent slopes, moderately eroded, 
in a cultivated field; 900 feet south and 625 feet west of 
the center of sec. 3, T. 94 N., В. 4 W. 


Ap 一 0 to 8 inches; mixed very dark grayish brown (10YR 
3/2) and brown (10 YR 4/3) silt loam, grayish brown 
(10YR 5/2) dry; weak fine subangular blocky 
structure; friable; neutral; abrupt smooth boundary. 

B1—8 to 12 inches; brown (10YR 4/3) silt loam; weak 
fine subangular blocky structure; friable; slightly acid; 
clear smooth boundary. 

B21t—12 to 21 inches; yellowish brown (10ҮН 5/6) silty 
clay loam; dark yellowish brown (10YR 4/4) coatings 
on faces of peds; moderate fine subangular blocky 
structure; friable; thin discontinuous brown (10YR 
4/3) clay films; slightly acid; clear smooth boundary. 

B22t—21 to 26 inches; yellowish brown (10YR 5/6) silty 
clay loam; moderate fine subangular blocky 
structure; friable; thin discontinuous brown (10YR 
4/3) clay films; medium acid; clear smooth 
boundary. 

1IB23t—26 to 28 inches; brown (7.5YR 4/4) silty clay; 
moderate medium and fine subangular blocky 
structure; very firm; thick discontinuous brown 
(7.5YR 4/4) clay films; slightly acid; abrupt wavy 
boundary. 

IIR—28 inches; hard, fractured limestone bedrock. 


The thickness of the solum, or the depth to limestone 
bedrock, ranges from 20 to 30 inches. The A1 horizon is 
very dark gray (10YR 3/1) or very dark brown (10YR 
2/2). It is 6 to 9 inches thick. The Ap horizon is very dark 
grayish brown (10YR 3/2) or very dark gray (10YR 3/1). 
In most cultivated areas it is mixed with some brown 
(10YR 4/3) material from the upper part of the B 
horizon. The B2 horizon has hue of 10YR, value of 4 or 
5, and chroma of 5 or 6. The IIB23t horizon is clay or 
silty clay and is 1 to 5 inches thick. It has hue of 10YR 
or 7.5YR and value and chroma of 4 to 6. 


Goss series 


The Goss series consists of well drained and 
somewhat excessively drained soils. Permeability of 
these soils is moderately rapid in the upper part and 
moderate in the subsoil. These soils are on upland 
ridges and side slopes. They formed in 8 to 18 inches of 
loamy material and in the underlying cherty limestone 
residuum (fig. 18). The native vegetation was deciduous 
trees. Slope ranges from 9 to 18 percent. 


Soil survey 


Figure 18.— Profile of Goss loam, which formed partly in 
residuum of cherty limestone. 


Goss soils commonly are adjacent to Chelsea and 
Winneshiek soils. Chelsea soils formed in eolian fine 


Clayton County, lowa 


sand. They are on convex slopes above the Goss soils. 
Winneshiek soils are underlain by hard, fractured 
limestone bedrock. They formed in loamy material and in 
a layer of limestone residuum less than 6 inches thick. 
They are in positions on the landscape similar to those 
of the Goss soils. 

Typical pedon of Goss loam, 9 to 18 percent slopes, 
in a permanent pasture; 1,250 feet south and 40 feet 
east of the center of sec. 27, T. 91 М., R. 6 W. 


A1—0 to 3 inches; very dark grayish brown (10YR 3/2) 
loam, grayish brown (10YR 5/2) dry; weak fine 
subangular blocky structure; friable; about 10 
percent chert fragments 5 to 60 millimeters in 

- diameter; slightly acid; clear smooth boundary. 

A21—3 to 9 inches; dark grayish brown (10YR 4/2) 
cherty fine sandy loam, pale brown (10YR 6/3) dry; 
weak fine subangular blocky structure; very friable; 
about 15 to 20 percent chert fragments 5 to 60 
millimeters in diameter, medium acid; clear smooth 
boundary. 

A22—9 to 12 inches; reddish brown (5YR 4/3) and dark 
brown (7.5YR 4/4) cherty fine sandy loam, brown 
(7.5YR 5/4) dry; weak fine subangular blocky 
structure; very friable; about 20 to 30 percent chert 
fragments 5 to 60 millimeters in diameter; medium 
acid; abrupt wavy boundary. 

1IB21t—12 to 24 inches; dark red (10А 3/6) very cherty 
clay; strong fine angular and subangular blocky 
structure; firm; about 60 to 70 percent chert 
fragments 5 to 60 millimeters in diameter; strongly 
acid; thick nearly continuous dusky red (10R 3/3) 
clay films; clear smooth boundary. 

ЇЇВ221--24 to 37 inches; dark red (10А 3/6) and red 
(10R 4/8) very cherty clay; strong fine angular and 
subangular blocky structure; firm; about 70 to 80 
percent chert fragments 5 to 60 millimeters in 
diameter; very strongly acid; thick nearly continuous 
dusky red (10R 3/4) clay films; clear smooth 
boundary. 

IIB23t—37 to 49 inches; геа (10А 4/6) very cherty clay; 
dark red (10R 3/6) coatings on faces of peds; 
strong fine angular and subangular blocky structure; 
firm; about 65 to 75 percent chert fragments 5 to 60 
millimeters in diameter; very strongly acid; thick 
nearly continuous dusky red (10R 3/4) clay films; 
clear smooth boundary. 

1В241--49 to 60 inches; red (10R 4/6) very cherty clay; 
dark red (10R 3/6) coatings on faces of peds; 
strong fine angular and subangular blocky structure; 
firm; about 70 to 80 percent chert fragments 5 to 60 
millimeters in diameter; very strongly acid; thick 
nearly continuous dusky red (10R 3/4) clay films. 


The thickness of the solum ranges from 60 to 80 
inches. The depth to residuum of cherty limestone 
ranges from 8 to 18 inches. The content of chert 
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fragments ranges from 10 to 30 percent in the A horizon 
and from 45 to 80 percent in the !IB2t horizon. 

The A horizon typically is loam, but the range includes 
silt loam and sandy loam. The IIB2t horizon has hue of 
10R to 7.5YR, value of 3 to 5, and chroma of 4 to 8. It is 
cherty or very cherty clay or silty clay. It ranges from 
medium acid to very strongly acid. 


Huntsville series 


The Huntsville series consists of well drained, 
moderately permeable soils on narrow bottom land. 
These soils formed in silty alluvium. The native 
vegetation was grasses. Slope ranges from 0 to 2 
percent. 

Huntsville soils are similar to Kennebec and Worthen 
soils and commonly are adjacent to Arenzville, 
Chaseburg, Colo, Kennebec, and Otter soils. Kennebec 
Soils are somewhat poorly drained. The upper part of 
their B horizon is grayer than that of the Huntsville soils. 
The B horizon of Worthen soils is more strongly 
expressed and more acid than that of the Huntsville 
soils. Arenzville soils formed in stratified sediments 20 to 
40 inches deep over an older buried soil. Chaseburg 
soils formed in stratified sediments. Colo and Otter soils 
are poorly drained. They do not have a B horizon, and 
their C horizon is grayer than that of the Huntsville soils. 
Arenzville and Chaseburg soils are in positions on 
bottom land similar to those of the Huntsville soils. Colo, 
Kennebec, and Otter soils are in the lower lying areas on 
bottom land. Worthen soils are on foot slopes. 

Typical pedon of Huntsville silt loam, 0 to 2 percent 
slopes, 1,380 feet east and 680 feet south of the 
northwest corner of sec. 18, T. 92 N., R. 4 W. 


А11--0 to 16 inches; very dark brown (10YR 2/2) silt 
loam, very dark grayish brown (10YR 3/2) dry; black 
(10YR 2/1) coatings on faces of peds; weak very 
fine subangular blocky structure parting to weak fine 
granular; friable; neutral; clear smooth boundary. 

A12—16 to 22 inches; very dark brown (10YR 2/2) and 
very dark grayish brown (10 YR 3/2) silt loam, dark 
grayish brown (10YR 4/2) dry; black (10YR 2/1) 
coatings on faces of peds; weak fine subangular 
blocky structure parting to weak fine granular; 
friable; neutral; clear smooth boundary. 

A13—22 to 29 inches; very dark grayish brown (10YR 
3/2) silt loam, dark grayish brown (10YR 4/2) dry; 
very dark brown (10YR 2/2) coatings on faces of 
peds; weak fine subangular blocky structure parting 
to weak fine granular; friable; neutral; clear smooth 
boundary. 

B2—29 to 39 inches; brown (10YR 4/3) silt loam; very 
dark grayish brown (10YR 3/2) and dark brown 
(10YR 3/3) coatings on faces of peds; weak fine 
subangular blocky structure; friable; slightly acid; 
clear smooth boundary. 
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C1—39 to 54 inches; yellowish brown (10YR 5/4) silt 
loam; dark yellowish brown (10YR 4/4) coatings on 
faces of peds; massive; friable; slightly acid; gradual 
smooth boundary. 

C2—54 to 60 inches; yellowish brown (10YR 5/4) silt 
loam; few fine faint brown (10YR 5/3) and strong 
brown (7.5 YR 5/6) mottles; massive; friable; 
increase in content of fine sand; neutral. 


The thickness of the solum ranges from 36 to 60 
inches. The А horizon is black (10YR 2/1) or very dark 
brown (10YR 2/2) in the upper part and very dark 
grayish brown (10YR 3/2) or dark brown (10YR 3/3) in 
the lower part. It is 24 to 36 inches thick. The B2 horizon 
ranges from brown (10YR 4/3) to yellowish brown (10YR 
5/6). It is neutral or slightly acid. It typically is weakly 
expressed. Some pedons have a B3 horizon. The B3 
and C horizons have few or no mottles. The C horizon is 
silt loam, sandy loam, or loam. 


Jacwin series 


The Jacwin series consists of somewhat poorly 
drained soils that are moderately permeable in the upper 
part and very slowly permeable in the lower part. These 
soils are on foot slopes or benches below areas where 
limestone crops out. They formed in 20 to 30 inches of 
loamy material and in the underlying residuum of shale. 
The native vegetation was grasses. Slope ranges from 2 
to 14 percent. 

Jacwin soils commonly are adjacent to Calamine, 
Dubuque, and Marlean soils. The poorly drained and 
very poorly drained Calamine soils are in the lower lying 
areas. The upper part of their B horizon is grayer than 
that of the Jacwin soils. Dubuque soils are on convex 
side slopes above the Jacwin soils. They are underlain 
by limestone bedrock. Marlean soils formed in loamy 
material over limestone residuum. They are on convex 
side slopes below the Jacwin soils. 

Typical pedon of Jacwin loam, 2 to 5 percent slopes, 
in a permanent pasture; 810 feet west and 1,090 feet 
north of the southeast corner of sec. 25, T. 92 N., R. 6 
W. 


A1—0 to 13 inches; black (N 2/0) loam, very dark gray 
(10YR 3/1) dry; weak very fine subangular blocky 
structure parting to weak fine granular; friable; 
neutral; clear smooth boundary. 

A3—13 to 18 inches; very dark grayish brown (2.5Y 3/2) 
loam, grayish brown (2.5Y 5/2) dry; common fine 
distinct dark grayish brown (2.5Y 4/2) mottles; weak 
fine subangular blocky structure; friable; neutral; 
clear smooth boundary. 

B2—18 to 24 inches; dark grayish brown (2.5Y 4/2) 
loam; few dark gray (10YR 4/1) coatings on faces of 


Soil survey 


peds; common fine distinct yellowish brown (10YR 
5/6) and few fine distinct light olive brown (2.5Y 5/4 
and 5/6) mottles; weak fine subangular blocky 
structure; friable; neutral; abrupt wavy boundary. 

1839--24 to 35 inches; greenish gray (5G 6/1) and 
yellowish brown (10 YR 5/6) silty clay; weak fine 
angular blocky structure; extremely firm; neutral; 
abrupt wavy boundary. 

ПСг—35 to 60 inches; greenish gray (5G 6/1) and 
yellowish brown (10YR 5/6) silty clay shale; 
massive; extremely firm; many large calcium 
carbonate concretions; strong effervescence; 
moderately alkaline. 


The thickness of the solum ranges from 30 to 55 
inches. The depth to shale bedrock ranges from 20 to 
40 inches. The depth to carbonates commonly is 24 to 
42 inches. 


The A horizon typically is loam but in some pedons is 
silt loam or clay loam. It is 15 to 24 inches thick. The B2 
horizon has hue of 10YR or 2.5Y, value of 4 or 5, and 
chroma of 2 to 6. in some pedons a thin stratum of 
sandy loam or loamy sand as much as 6 inches thick is 
between the loamy material and the clayey shale. In 
some pedons a small amount of fractured limestone is 
interbedded with the shale. 


Kennebec series 


The Kennebec series consists of somewhat poorly 
drained, moderately permeable soils on narrow bottom 
land. These soils formed in silty alluvium. The native 
vegetation was grasses. Slope ranges from 0 to 2 
percent. 


These soils are taxadjuncts to the Kennebec series 
because their A horizon is less than 36 inches thick. This 
difference, however, does not significantly affect the use 
or behavior of the soils. 

Kennebec soils are similar to Huntsville and Worthen 
soils and commonly are adjacent to Huntsville, Ossian, 
and Otter soils. Huntsville and Worthen soils are well 
drained. The upper part of their B horizon is browner 
than that of the Kennebec soils. Huntsville soils are in 
the higher lying areas on bottom land. The poorly 
drained Ossian and Otter soils are in the lower lying 
areas on stream benches. They are grayer in the upper 
part of the B horizon and in the C horizon than the 
Kennebec soils. 


Typical pedon of Kennebec silt loam, 0 to 2 percent 
slopes, in a cultivated field; 800 feet east and 1,235 feet 
north of the southwest corner of sec. 25, T. 94 N., R. 5 
W. 

Ap—0 to 8 inches; black (10YR 2/1) silt loam, dark gray 
(10YR 4/1) dry; weak fine granular structure; friable; 
neutral; abrupt smooth boundary. 
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A12—8 to 18 inches; very dark brown (10YR 2/2) silt 
loam, dark gray (10YR 4/1) dry; black (10YR 2/1) 
coatings on faces of peds; weak fine subangular 
blocky structure parting to weak fine granular; 
friable; neutral; clear smooth boundary. 

A13—18 to 28 inches; black (10YR 2/1) silt loam, dark 
gray (10YR 4/1) dry; weak fine granular structure; 
friable; neutral; clear smooth boundary. 

А14--28 to 31 inches; very dark grayish brown (10YR 
3/2) silt loam, dark gray (10YR 4/1) dry; 
discontinuous very dark gray (10YR 3/1) coatings 
on faces of peds; weak fine subangular blocky 
structure parting to weak fine granular; friable; 
neutral; clear smooth boundary. 

B2—31 to 41 inches; dark grayish brown (2.5Y 4/2) silt 
loam; few very dark grayish brown (2.5Y 3/2) 
coatings on faces of peds; weak very fine 
subangular blocky structure; friable; neutral; clear 
smooth boundary. 

ВЗ--41 to 50 inches; grayish brown (2.5Y 5/2) silt loam; 
common fine distinct light olive brown (2.5Y 5/4) 
and brown (7.5YR 4/4) mottles; weak fine 
subangular blocky structure; friable; neutral; clear 
smooth boundary. 

С--50 to 60 inches; mixed light olive brown (2.5Y 5/4) 
and grayish brown (2.5Y 5/2) silt loam; few fine 
distinct brown (7.5YR 4/4) mottles; massive; friable; 
neutral. 


The solum ranges from 40 to 60 inches in thickness. It 
is neutral or slightly acid. In some pedons thin strata of 
loamy sand or fine sand are below a depth of 48 inches. 

The A horizon typically is silt loam but ranges to silty 
clay loam. It is 24 to 36 inches thick. The B horizon has 
hue of 10YR or 2.5Y, value of 4 or 5, and chroma of 2. It 
is silt loam or silty clay loam in which the content of clay 
ranges from 18 to 30 percent. 


Kenyon series 


The Kenyon series consists of moderately well 
drained, moderately permeable soils on upland ridges 
and side slopes. These soils formed in loamy sediments 
and in the underlying glacial till. The native vegetation 
was grasses. Slope ranges from 2 to 5 percent. 

Kenyon soils are similar to Olin soils and commonly 
are adjacent to Clyde, Floyd, Lilah, Olin, and Rockton 
soils. Olin and Lilah soils contain more sand in the A 
horizon and the upper part of the B horizon than the 
Kenyon soils. They are in positions on the landscape 
similar to those of the Kenyon soils. The poorly drained 
Clyde and somewhat poorly drained Floyd soils are on 
concave slopes below the Kenyon soils. The upper part 
of their B horizon is grayer than that of the Kenyon soils. 
Rockton soils are underlain by limestone bedrock. They 
are on convex side slopes below the Kenyon soils. 
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Typical pedon of Kenyon loam, 2 to 5 percent slopes, 
in a cultivated field; 246 feet east and 171 feet south of 
the northwest corner of sec. 6, T. 91 М., R. 6 W. 


Ap—0 to 7 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; black (10YR 
2/1) coatings on faces of peds; weak fine granular 
structure; friable; slightly acid; abrupt smooth 
boundary. 

A12—7 to 11 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; few biack (10YR 
2/1) coatings on faces of peds; weak fine 
subangular blocky structure; friable; slightly acid; 
clear smooth boundary. 

B1—11 to 20 inches; brown (10YR 4/3) loam; very dark 
grayish brown (10YR 3/2) coatings on faces of 
peds; weak fine subangular blocky structure; friable; 
medium acid; clear smooth boundary. 

11821—20 to 28 inches; yellowish brown (10YR 5/4) 
loam; brown (10YR 4/3) coatings on faces of peds; 
weak fine subangular blocky structure; friable; stone 
line at about 20 inches; medium acid; clear smooth 
boundary. 

ЇВ22--28 to 35 inches; yellowish brown (10YR 5/6) 
loam; few dark yellowish brown (10YR 4/4) coatings 
on faces of peds; few fine distinct brown (10YR 5/3) 
mottles; moderate medium and fine subangular 
blocky structure; friable; medium acid; few pebbles; 
clear smooth boundary. 

ІІВ23--35 to 45 inches; mixed grayish brown (10ҮН 5/2) 
and yellowish brown (10YR 5/6) loam; brown (10YR 
5/3) coatings on faces of peds; common fine 
distinct strong brown (7.5YR 5/6) mottles; moderate 
medium and fine subangular blocky structure; firm; 
slightly acid; few pebbles; clear smooth boundary. 

ІІВЗ--45 to 50 inches; mixed yellowish brown (10YR 
5/6) and grayish brown (10YR 5/2) loam; common 
fine distinct strong brown (7.5YR 5/6) mottles; weak 
coarse prismatic structure; firm; roots extending to 
about 48 inches; few dark concretions (manganese 
oxide); slightly acid; few pebbles; clear smooth 
boundary. 

IIC—50 to 60 inches; mixed yellowish brown (10YR 5/6) 
and grayish brown (2.5Y 5/2) loam; common fine 
distinct strong brown (7.5 YR 5/6) mottles; massive; 
firm; few gray (10YH 6/1) streaks or threads; strong 
effervescence; mildly alkaline. 


The thickness of the solum and the depth to 
carbonates range from 45 to 60 inches. The loamy 
sediments are 14 to 21 inches deep over the glacial till. 

The Ap horizon generally is black (10YR 2/1) or very 
dark brown (10YR 2/2). The A horizon ranges from 
black (10YR 2/1) to very dark grayish brown (10YR 3/2). 
It typically is loam but in some pedons is silt loam. It is 
10 to 16 inches thick. The IIB horizon is loam, clay loam, 
or sandy clay loam. It has hue of 10YR, value of 4 or 5, 
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and chroma of 2 to 6. The coatings on the faces of peds 
in this horizon generally have hue of 10YR or 2.5Y, value 
of 4 or 5, and chroma of 2 or 3. 


Lamont series 


The Lamont series consists of well drained soils that 
are moderately rapidly permeable in the upper part and 
rapidly permeable in the lower part. These soils are on 
upland ridges and side slopes and on high stream 
benches. They formed in moderately coarse and coarse 
textured sediments that were deposited or reworked by 
wind and are free of coarse sand and gravel. The native 
vegetation was deciduous trees. Slope ranges from 0 to 
9 percent. 

Lamont soils are similar to Backbone soils and 
commonly are adjacent to Backbone, Chelsea, and 
Orwood soils. They are in positions on the landscape 
similar to those of the adjacent soils. Backbone soils are 
ипдегігіп by limestone bedrock at a depth of 20 to 40 
inches. The A horizon of Chelsea soils contains more 
sand than that of the Lamont soils. The solum of 
Orwood soils contains less sand throughout than that of 
the Lamont soils. 

Typical pedon of Lamont fine sandy loam, O to 2 
percent slopes, 720 feet west and 370 feet south of the 
center of sec. 20, T. 93 М., R. 2 W. 


Ap—0 to 7 inches; dark grayish brown (10YR 4/2) fine 
sandy loam, pale brown (10YR 6/3) dry; weak fine 
subangular blocky structure; very friable; medium 
acid; abrupt smooth boundary. 

А2--7 to 15 inches; grayish brown (10YR 5/2) loamy 
fine sand, light yellowish brown (10YR 6/4) dry; 
weak thin platy structure parting to weak fine 
subangular blocky; very friable; common dark 
reddish concretions (iron oxide); strongly acid; clear 
smooth boundary. 

B1t—15 to 19 inches; brown (7.5YR 4/4) very fine sandy 
loam; weak fine subangular blocky structure; very 
friable; few dark brown (7.5YR 3/2) clay films; 
strongly acid; clear smooth boundary. 

B21t—19 to 31 inches; brown (7.5YR 4/6) sandy loam; 
dark brown (7.5YR 3/4) coatings on faces of peds; 
weak fine subangular blocky structure; friable; few 
dark reddish brown (5YR 3/2) clay films; strongly 
acid; clear smooth boundary. 

B22t—31 to 43 inches; brown (7.5 YR 4/4) sandy loam; 
weak fine subangular blocky structure; friable; few 
dark brown (7.5YR 3/2) clay films; strongly acid; 
clear smooth boundary. 

B3t—43 to 60 inches; brown (7.5YR 4/4) loamy fine 
sand; weak fine subangular blocky structure; very 
friable; brown (7.5YR 4/4) sandy loam bands at 44 
to 50 inches; strongly acid. 


The thickness of the solum ranges from 30 to 60 
inches or more. The A1 or Ap horizon generally is dark 
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grayish brown (10YR 4/2) or dark gray (10YR 4/1) but is 
very dark gray (10YR 3/1) if it is less than 5 inches thick. 
In uneroded areas the A2 horizon is dark grayish brown 
(10YR 4/2), grayish brown (10 YR 5/2), or brown (10YR 
5/3). In some cultivated areas it is incorporated into the 
Ap horizon. The B horizon has hue of 10YR or 7.5YR, 
value of 4 or 5, and chroma of 3 to 6. It is medium acid 
or strongly acid. The B2t horizon is sandy loam, loam, or 
sandy clay loam. 

The C horizon typically is yellowish brown (10YR 5/6) 
or strong brown (7.5YR 5/6), but it is interspersed with 
lamellae, 1/2 inch to 2 inches thick, that have hue of 
7.5YR or 10YR and value and chroma of 3 or 4. The 
depth to the uppermost lamella ranges from 2-1/2 to 5 
feet. 


Lawler series 


The Lawler series consists of somewhat poorly 
drained soils that are moderately permeable in the upper 
part and very rapidly permeable in the substratum. These 
soils are on stream benches. They formed in loamy 
material 24 to 40 inches deep over sand and gravel. The 
native vegetation was grasses. Slope ranges from 0 to 2 
percent. 

Lawler soils are similar to Floyd soils and commonly 
are adjacent to Flagler, Saude, Wapsie, and Waukee 
soils. Floyd soils are underlain by loamy glacial till or 
glacial sediments. The somewhat excessively drained 
Flagler and well drained Saude, Wapsie, and Waukee 
soils are in the higher lying areas on the stream 
benches. Their B horizon is browner than that of the 
Lawler soils. Also, the A horizon of Wapsie soils is 
thinner. 

Typical pedon of Lawler loam, 32 to 40 inches to sand 
and gravel, 0 to 2 percent slopes, in a cultivated field; 
1,610 feet west and 615 feet north of the southeast 
corner of sec. 14, T. 93 М., В. 5 W. 


Ар—0 to 8 inches; very dark brown (10ҮН 2/2) loam, 
dark grayish brown (10YR 4/2) dry; nearly 
continuous black (10YR 2/1) coatings on faces of 
peds; weak fine granular structure; friable; slightly 
acid; abrupt smooth boundary. 

A12—8 to 14 inches; very dark grayish brown (10YR 
3/2) loam, brown (10YR 5/3) dry; nearly continuous 
very dark brown (10 YR 2/2) coatings on faces of 
peds; weak fine subangular blocky structure parting 
to weak fine granular; friable; slightly acid; clear 
smooth boundary. 

A3—14 to 20 inches; very dark grayish brown (10YR 
3/2) loam, grayish brown (10YR 5/2) and brown 
(10YR 5/3) dry; discontinuous very dark gray (10YR 
3/1) coatings on faces of peds; weak fine and very 
fine subangular blocky structure; friable; slightly acid; 
clear smooth boundary. 
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B21—20 to 26 inches; dark grayish brown (10YR 4/2) 
loam; few fine distinct dark brown (7.5YR 3/2) and 
brown (7.5YR 4/4) mottles; weak fine subangular 
blocky structure; friable; slightly acid; clear smooth 
boundary. 

B22—26 to 33 inches; dark grayish brown (10YR 4/2) 
loam; few fine distinct strong brown (7.5YR 5/6), 
brown (7.5YR 4/4), and dark brown (7.5YR 3/2) 
motties; weak fine subangular blocky structure; 
friable; slightly acid; clear smooth boundary. 

B3—33 to 38 inches; brown (7.5YR 4/4 and 10YR 5/3) 
sandy loam; few fine distinct dark brown (10YR 3/3) 
mottles; weak fine subangular blocky structure; 
friable; few dark concretions (manganese oxide); 
slightly acid; clear smooth boundary. 

1С--38 to 60 inches; brown (7.5YR 5/4) loamy sand; 
about 5 percent gravel by volume; few fine distinct 
brown (10YR 5/3) mottles; single grained; loose; 
slightly acid. 


The solum ranges from 24 to 40 inches in thickness. 
The A horizon typically is loam but in some pedons is silt 
loam high in content of sand. it is 12 to 22 inches thick. 
The A1 horizon is black (10YR 2/1), very dark brown 
(10YR 2/2), or very dark grayish brown (10YR 3/2). The 
A3 horizon is very dark gray (10YR 3/1) or very dark 
grayish brown (10YR 3/2). The B2 horizon is dark 
grayish brown (2.5Y 4/2 or 10YR 4/2) or grayish brown 
(10YR 5/2 or 2.5Y 5/2) and has mottles of high chroma. 
It is loam or sandy clay loam. The B3 and IIC horizons 
are dominantly loamy sand or gravelly loamy sand but 
have thin layers of sandy loam in many pedons. 


Lilah series 


The Lilah series consists of excessively drained soils 
that are rapidly permeable in the upper part and very 
rapidly permeable in the lower part. These soils are on 
Stream benches and in outwash areas on uplands. They 
formed in 10 to 20 inches of moderately coarse textured 
sediments and in the underlying coarse textured 
material. The native vegetation was grasses and trees. 
Slope ranges from 2 to 9 percent. 

These soils are taxadjuncts to the Lilah series 
because the B horizon lacks a sufficient increase in clay 
content to qualify as an argillic horizon. This difference, 
however, does not significantly affect the use or behavior 
of the soils. 

Lilah soils commonly are adjacent to Bassett, Kenyon, 
and Olin soils. The adjacent soils are finer textured than 
the Lilah soils. They formed in loamy sediments and in 
the underlying glacial till. They are in convex areas on 
uplands. 

Typical pedon of Lilah sandy loam, 5 to 9 percent 
slopes, in a cultivated field; 1,400 feet west and 297 feet 
south of the northeast corner of sec. 25, T. 91 N., R. 6 
W. 
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Ар--0 to 8 inches; very dark grayish brown (10YR 3/2) 
sandy loam, brown (10YR 4/3) dry; weak fine 
subangular blocky structure; friable; neutral; abrupt 
smooth boundary. 

A2—8 to 11 inches; brown (10 YR 4/3) sandy loam, 
brown (10YR 5/3) dry; dark grayish brown (10YR 
4/2) coatings on faces of peds; weak fine 
subangular blocky structure; friable; neutral; clear 
smooth boundary. 

B1—41 to 17 inches; brown (7.5YR 4/4) loamy sand; 
weak fine subangular blocky structure; very friable; 
about 5 percent fine gravel; slightly acid; clear 
smooth boundary. 

B2t—17 to 26 inches; strong brown (7.5YR 5/6) loamy 
sand; weak fine subangular blocky structure; very 
friable; nearly continuous brown (7.5YR 4/4) clay 
bridging between sand grains; about 5 to 8 percent 
fine gravel; medium acid; clear smooth boundary. 

B3t—26 to 40 inches; strong brown (7.5YR 5/8) loamy 
sand; weak fine subangular blocky structure; very 
friable; nearly continuous brown (7.5YR 4/4) clay 
bridging between sand grains; about 10 to 15 
percent fine gravel; strongly acid; clear smooth 
boundary. 

C—40 to 60 inches; strong brown (7.5YR 5/6) loamy 
sand; single grained; loose; about 2 percent gravel; 
strongly acid. 


The thickness of the solum ranges from 30 to 42 
inches. The depth to the coarse textured material ranges 
from 10 to 20 inches. The content of fine gravel in the 
solum ranges, by volume, from about 2 to 20 percent. 
The greatest concentration of gravel is within a depth of 
50 inches. 

The Ap horizon is very dark grayish brown (10YR 3/2) 
or very dark gray (10YR 3/1). It typically is sandy loam 
but in some pedons is gravelly sandy loam. The A2 
horizon is 0 to 6 inches thick. It is dark grayish brown 
(10ҮН 4/2) or brown (10YR 4/3). The B2t horizon has 
hue of 7.5YR or 10YR, value of 4 or 5, and chroma of 3 
to 6. It typically is loamy sand but in some pedons is 
gravelly loamy sand. The C horizon ranges from strong 
brown (7.5YR 5/6 or 5/8) to yellowish brown (10YR 5/4 
to 5/8). It is loamy sand or sand and contains some 
gravel. 


Lindley series 


The Lindley series consists of moderately well drained, 
moderately slowly permeable soils on upland side slopes 
and nose slopes. These soils formed in glacial till. The 
native vegetation was deciduous trees. Slope ranges 
from 9 to 25 percent. 

Lindley soils commonly are adjacent to Chelsea, 
Exette, and Fayette soils on the higher lying convex 
slopes. The solum of Chelsea soils contains more sand 
throughout than that of the Lindley soils. Exette and 
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Fayette soils formed in loess. Their solum contains less 
sand throughout than that of the Lindley soils. 

Typical pedon of Lindley loam, 14 to 25 percent 
slopes, moderately eroded, in a cultivated field; 1,025 
feet west and 900 feet south of the northeast corner of 
sec. 2, T. 92 N., R. 5 W. 


Ap—0 to 6 inches; mixed dark grayish brown (10YR 4/2) 
and brown (10YR 4/3) loam, pale brown (10YR 6/3) 
dry; weak fine subangular blocky structure; friable; 
neutral; abrupt smooth boundary. 

B1—6 to 13 inches; yellowish brown (10YR 5/4) loam; 
brown (10YR 4/3) coatings on faces of peds; weak 
fine subangular blocky structure; friable; slightly acid; 
gradual smooth boundary. 

B21t—13 to 19 inches; yellowish brown (10YR 5/6 and 
5/4) clay loam; brown (10YR 4/3) coatings on faces 
of peds; moderate medium subangular blocky 
structure; friable; thin discontinuous brown (7.5YR 
4/2) clay films; medium acid; gradual smooth 
boundary. 

B221—19 to 27 inches; yellowish brown (10YR 5/4) clay 
toam; brown (10YR 4/3) coatings on faces of peds; 
moderate medium subangular blocky structure; 
friable; thin discontinuous brown (7.5YR 4/2) clay 
films; strongly acid; clear smooth boundary. 

B3—27 to 37 inches; yellowish brown (10ҮН 5/4) clay 
loam; brown (10 YR 5/3) coatings on faces of peds; 
few fine distinct gray (BY 5/1) and common fine 
distinct grayish brown (10YR 5/2) and strong brown 
(7.5YR 5/6) mottles; weak medium prismatic 
structure; firm; many dark concretions (manganese 
oxide); strongly acid; clear smooth boundary. 

C—37 to 60 inches; strong brown (7.5YR 5/6) clay loam; 
common medium distinct gray (5Y 5/1) mottles; 
massive; firm; many dark concretions (manganese 
oxide); neutral. 


The thickness of the solum ranges from 30 to 50 
inches. The Ap horizon typically is loam but in some 
pedons is silt loam or clay loam. The B2t horizon has 
hue of 10YR or 7.5YR, value of 4 or 5, and chroma of 3 
to 6. The lower part of the B2t horizon and the B3 
horizon are mottled in some pedons. The content of clay 
in the B2t and B3 horizons ranges from 28 to 32 
percent. The C horizon is yellowish brown (10YR 5/6) or 
strong brown (7.5YR 5/6) and is commonly mottled with 
gray (bY 5/1) or grayish brown (2.5Y 5/2). 


Luana series 


The Luana series consists of well drained soils. 
Permeability is moderate in the upper part and 
moderately rapid in the substratum. These soils are on 
upland ridges and side slopes. They formed in 20 to 40 
inches of loess and in the underlying residuum of 
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limestone. The native vegetation was mixed grasses and 
trees. Slope ranges from 5 to 14 percent. 

Luana soils are similar to Frankville soils and 
commonly are adjacent to Downs and Mottland soils. 
Downs soils formed in a layer of loess more than 60 
inches thick. They are on ridges and side slopes above 
the Luana soils. Frankville soils are underlain by hard 
limestone bedrock. Mottland soils are underlain by 
material weathered from limestone within a depth of 20 
inches. They commonly are on side slopes below the 
Luana soils. 

Typical pedon of Luana silt loam, 5 to 9 percent 
slopes, in a cultivated field; 1,980 feet east and 80 feet 
north of the center of sec. 3, T. 95 N., R. 5 W. 


Ap—0 to 6 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10ҮН 5/2) dry; weak fine 
subangular blocky structure; friable; slightly acid; 
abrupt smooth boundary. 

A2—6 to 9 inches; dark grayish brown (10YR 4/2) silt 
loam, brown (10YR 5/3) dry; few dark brown (10YR 
3/3) and very dark grayish brown (10YR 3/2) 
coatings on faces of peds; weak thin platy structure 
parting to weak fine subangular blocky; friable; 
slightly acid; clear smooth boundary. 

B1—9 to 13 inches; dark yellowish brown (10YR 4/4) silt 
loam; weak fine subangular blocky structure; friable; 
slightly acid; clear smooth boundary. 

B21t—13 to 23 inches; yellowish brown (10YR 5/4) silt 
loam; dark yellowish brown (10YR 4/4) coatings on 
faces of peds; weak fine subangular blocky 
structure; friable; thin discontinuous brown (10YR 
4/3) clay flows; slightly acid; abrupt smooth 
boundary. 

IIB22t—23 to 27 inches; brownish yellow (10YR 6/6) 
silty clay; moderate fine subangular blocky and 
strong fine angular blocky structure; firm; thin 
discontinuous brown (10YR 4/3) clay films; slightly 
acid; abrupt wavy boundary. 

ІС--27 to 60 inches; yellow (10ҮН 7/6) flaggy sandy 
loam; estimated 20 to 30 percent hard fragments; 
massive; friable; violent effervescence; moderately 
alkaline. 


The thickness of the solum ranges from 20 to 40 
inches. The Ap or A1 horizon is very dark gray (10YR 
3/1) or very dark grayish brown (10YR 3/2). It is 6 to 9 
inches thick. The A2 horizon is dark grayish brown 
(10YR 4/2) or brown (10YR 4/3 or 5/3). In some 
cultivated areas it is incorporated into the Ap horizon. 
The IIB horizon is silty clay loam or silty clay. It is 1 to 5 
inches thick. Some pedons do not have this horizon. The 
IIC horizon is flaggy sandy loam or flaggy silt loam. It has 
hue of 10YR or 2.5Y, value of 5 to 7, and chroma of 4 to 
8. The content of hard limestone fragments in this 
horizon ranges from 10 to 40 percent. 
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Marlean series 


The Marlean series consists of well drained soils. 
Permeability is moderate in the upper part and 
moderately rapid in the substratum. These soils are on 
upland ridges and side slopes. They formed in loamy 
material over limestone residuum. The native vegetation 
was grasses. Slope ranges from 2 to 14 percent. 

Marlean soils are similar to Volney soils and commonly 
are adjacent to Backbone, Calamine, Jacwin, and Sparta 
soils. The A horizon of Volney soils is thicker than that of 
the Marlean soils. Backbone and Sparta soils are on 
convex slopes above the Marlean soils. Backbone soils 
contain more sand in the A and B horizons than the 
Marlean soils and have hard limestone bedrock at a 
depth of 20 to 40 inches. Sparta soils formed in more 
than 40 inches of loamy sand or sand. The poorly 
drained and very poorly drained Calamine and somewhat 
poorly drained Jacwin soils are on linear slopes above 
the Marlean soils. They are underlain by clayey shale. 

Typical pedon of Marlean loam, 2 to 5 percent slopes, 
in a cultivated field; 660 feet west and 1,180 feet north 
of the center of sec. 2, T. 92 N., R. 6 W. 


Ap 一 0 to 8 inches; very dark grayish brown (10YR 3/2) 
loam, dark grayish brown (10YR 4/2) dry; very dark 
brown (10YR 2/2) coatings on faces of peds; weak 
fine subangular blocky structure; friable; neutral; 
abrupt smooth boundary. 

B2—8 to 12 inches; dark brown (10YR 3/3) loam, brown 
(10YR 5/3) dry; very dark grayish brown (10YR 3/2) 
coatings on faces of peds; moderate fine subangular 
blocky structure; friable; neutral; abrupt smooth 
boundary. 

1С--12 to 60 inches; mixed very dark grayish brown 
(10YR 3/2), dark brown (10YR 3/3), and brown 
(10YR 4/3) very channery loam; massive; friable; 
about 40 percent fragménts 1 to 6 inches long and 
about 20 percent fragments 6 to 9 inches long; 
strong effervescence; mildly alkaline. 


The thickness of the solum ranges from 4 to 18 
inches. The A1 horizon is black (10YR 2/1) or very dark 
brown (10 YR 2/2). The Ap horizon is very dark brown 
(10 YR 2/2) or very dark grayish brown (10YR 3/2). The 
A horizon typically is loam but in some pedons is silt 
loam. It is 5 to 15 inches thick. The B2 horizon has value 
of 3 or 4 and chroma of 2 to 4. It is loam or clay loam. 
The IIC horizon is channery or very channery loam in 
which the content of limestone and chert fragments 
ranges from 40 to 70 percent. 


Medary Variant 


The Medary Variant consists of moderately well 
drained soils that are very slowly permeable in the 
subsoil and moderately rapidly permeable in the 
substratum. These soils are on the escarpments and 
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sides of high stream benches. They formed in fine 
textured lacustrine sediments 20 to 40 inches deep over 
stratified silt and sand. The native vegetation was 
deciduous trees. Slope ranges from 18 to 30 percent. 

Medary Variant soils commonly are adjacent to 
Caneek, Dorchester, and Zwingle soils. Caneek and 
Dorchester soils formed in silty alluvial material on 
bottom land below the Medary Variant soils. The poorly 
drained Zwingle soils are on benches above the Medary 
Variant soils. Their B horizon is grayer than that of the 
Medary Variant soils. 

Typical pedon of Medary Variant silt loam, 18 to 30 
percent slopes, 560 feet south and 2,210 feet west of 
the northeast corner of sec. 36, T. 93 N., R. 3 W. 


A1—0 to 5 inches; very dark gray (10YR 3/1) silt loam, 
grayish brown (10YR 5/2) dry; moderate fine 
subangular blocky structure; friable; medium acid; 
abrupt smooth boundary. 

B1—5 to 11 inches; brown (7.5YR 4/4) silty clay loam; 
moderate fine subangular blocky structure; firm; 
medium acid; clear smooth boundary. 

B21t—11 to 18 inches; reddish brown (5YR 4/4) silty 
clay; moderate very fine angular blocky structure; 
very firm; thick discontinuous dark reddish gray (5YR 
4/2) clay flows; strongly acid; clear smooth 
boundary. 

B221—18 to 25 inches; reddish brown (5YR 4/4) silty 
clay; strong fine angular blocky structure; very firm; 
thick discontinuous dark reddish gray (5YR 4/2) clay 
flows; strongly acid; clear smooth boundary. 

B3t—25 to 31 inches; brown (7.5YR 5/4) silty clay; few 
medium distinct reddish brown (5YR 4/4) and 
yellowish red (5YR 5/6) mottles; moderate medium 
subangular and angular blocky structure; firm; 
medium acid; abrupt wavy boundary. 

C1—31 to 43 inches; yellowish brown (10YR 5/4) silt 
loam; few medium distinct reddish brown (5YR 4/4) 
mottles; massive; friable; few dark concretions 
(manganese oxide); neutral; abrupt wavy boundary. 

C2—43 to 60 inches; yellowish brown (10YR 5/4), 
brownish yellow (10YR 6/6), and grayish brown 
(10YR 5/2) stratified coarse silt and fine sand; 
massive; friable; strong effervescence; mildly 
alkaline. 


The thickness of the solum ranges from 25 to 40 
inches. The depth to stratified coarse silt and fine sand 
ranges from 20 to 40 inches. Carbonates are leached to 
a depth of 30 inches. 

The A1 horizon typically is silt loam but in some 
pedons is silty clay loam. It is 3 to 6 inches thick. It is 
very dark gray (10 YR 3/1), dark grayish brown (10YR 
4/2), or dark gray (10YR 4/1). Some pedons have an A2 
horizon, which is less than 5 inches thick. The B horizon 
has hue of 5YR, 2.5YR, or 7.5YR, value of 4 to 6, and 
chroma of 3 to 6. The B2 horizon is clay or silty clay. 
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The C horizon is dominantly stratified coarse silt and fine 
sand but has strata of silt loam or silty clay loam. 


Mottland series 


The Mottland series consists of well drained soils. 
Permeability is moderate in the upper part and 
moderately rapid in the substratum. These soils are on 
upland ridges and side slopes. They formed in loess or 
loamy sediments 7 to 20 inches deep over material 
weathered from limestone. The native vegetation was 
grasses. Slope ranges from 5 to 18 percent. 

Mottland soils commonly are adjacent to Frankville 
and Luana soils. Frankville soils are underlain by hard 
limestone bedrock at a depth of 20 to 30 inches. They 
аге on side slopes below the МоШапа. soils. Luana soils 
formed in 20 to 40 inches of loess and in the underlying 
residuum of limestone. They are on side slopes above 
the Mottland soils. 

Typical pedon of Mottland silt loam, 5 to 14 percent 
slopes, moderately eroded, in a cultivated field; 50 feet 
east and 1,620 feet north of the southwest corner of 
sec. 11, T. 95 N., R. 5 W. 


Ар--0 to 6 inches; very dark grayish brown (10YR 3/2) 
silt loam, dark grayish brown (10YR 4/2) dry; weak 
fine granular structure; friable; about 5 percent soft 
limestone fragments; neutral; weak effervescence 
because of the limestone fragments; abrupt smooth 
boundary. 

АС--6 to 9 inches; mixed dark brown (10YR 3/3) and 
brown (10YR 4/3) silt loam, brown (10YR 5/3) dry; 
weak fine granular structure; friable; about 10 
percent soft limestone fragments; strong 
effervescence; mildly alkaline; abrupt wavy 
boundary. 

1С1--9 to 20 inches; brownish yellow (10YR 6/6) 
channery sandy loam; massive; friable; about 20 
percent hard limestone fragments; violent 
effervescence; mildly alkaline; gradual smooth 
boundary. 

11C2—20 to 60 inches; yellow (10YR 7/6) channery . 
sandy loam; massive; friable; about 35 percent hard 
limestone fragments; violent effervescence; mildly 
alkaline. 


The thickness of the solum, or the depth to material 
weathered from limestone, ranges from 7 to 20 inches. 
Free carbonates typically are in all horizons, except for 
the Ap horizon, which is neutral in most pedons. 

The Ар or A1 horizon is very dark brown (10 YR 2/2) 
or very dark grayish brown (10YR 3/2). The content of 
coarse fragments is 3 to 10 percent in the Ap or A1 
horizon and 5 to 20 percent in the AC horizon. The IIC 
horizon typically is channery sandy loam but ranges to 
channery silt loam. It has hue of 10YR or 2.5Y, value of 
5 to 7, and chroma of 4 to 8. It is mildly alkaline or 
moderately alkaline and is strongly effervescent or 


Soil survey 


violently. effervescent. The content of hard limestone 
fragments in this horizon ranges from 10 to 40 percent. 


Nordness series 


The Nordness series consists of well drained, 
moderately permeable soils on upland ridges and side 
slopes. These soils formed in 5 to 18 inches of loamy or 
silty material and in a thin layer of clayey limestone 
residuum (fig. 19). The native vegetation was deciduous 
trees. Slope ranges from 2 to 25 percent. 

Nordness soils commonly are adjacent to Backbone, 
Dubuque, Fayette, and Winneshiek soils. Backbone soils 
are underlain by limestone bedrock at a depth of 20 to 
40 inches. They are on side slopes above the Nordness 
soils. Dubuque and Winneshiek soils also are on side 
slopes above the Nordness soils. They are underlain by 
limestone bedrock at a depth of 20 to 30 inches. Fayette 
soils are not underlain by limestone bedrock within a 
depth of 60 inches. They are on ridges and side slopes 
above the Nordness soils. 

Typical pedon of Nordness silt loam, 2 to 5 percent 
slopes, in a wooded area used as pasture; 750 feet 
north and 400 feet west of the center of sec. 34, T. 94 
М., R. 6 W. 


А1--0 to 2 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10ҮН 5/2) dry; very dark 
gray (10YR 3/1) coatings on faces of peds; weak 
fine granular structure; friable; slightly acid; abrupt 
smooth boundary. 

А2--2 to 6 inches; dark grayish brown (10YR 4/2) silt 
loam, light brownish gray (10YR 6/2) dry; weak thin 
platy structure parting to weak fine subangular 
blocky; friable; medium acid; clear smooth boundary. 

В1--6 to 11 inches; brown (10YR 4/3) silt loam; weak 
fine subangular blocky structure; friable; common 
limestone fragments; medium acid; abrupt wavy 
boundary. 

ІВ2І-11 to 16 inches; dark brown (10YR 3/3) clay; 
weak very fine subangular blocky structure; very 
firm; thick continuous dark brown (7.5YR 3/2) clay 
films; common limestone fragments; slightly acid; 
abrupt wavy boundary. 

IIR—16 to 18 inches; limestone bedrock that is 
weathered along fractures and is interbedded with 
residuum. 


The solum ranges from 8 to 20 inches in thickness. It 
is neutral to medium acid. 

The A1 horizon is very dark gray (10YR 3/1), dark 
gray (10YR 4/1), or very dark grayish brown (10YR 3/2). 
It is 1 to 4 inches thick. The Ap horizon is dark grayish 
brown (10YR 4/2). The A1 and A2 horizons typically are 
silt loam but in some pedons are loam. The 11821 horizon 
is clay or silty clay. It is 1 to 5 inches thick. 
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Figure 19.—An area of Nordness soils, which formed in loess over fractured limestone bedrock. 


Olin series 


The Olin series consists of well drained soils that are 
moderately rapidly permeable in the upper part and 
moderately permeable in the lower part. These soils are 
on upland ridges and side slopes. They formed in 20 to 
36 inches of moderately coarse textured material and in 
the underlying loamy glacial till. The native vegetation 
was grasses. Slope ranges from 2 to 9 percent. 

Olin soils are similar to Kenyon soils and commonly 
are adjacent to Kenyon, Lilah, Rockton, and Sparta soils. 
Kenyon soils contain less sand in the A horizon and in 
the upper part of the B horizon than the Olin soils, and 
Lilah soils contain more sand in the lower part of the B 
horizon and in the C horizon. Rockton soils are underlain 
by limestone bedrock. Sparta soils formed in more than 
60 inches of coarse textured material. Kenyon, Lilah, and 


Sparta soils are in positions on the landscape similar to 
those of the Olin soils, and Rockton soils are on side 
slopes below the Olin soils. 

Typical pedon of Olin fine sandy loam, 2 to 5 percent 
slopes, in a cultivated field; 2,315 feet south and 930 
feet west of the northeast corner of sec. 6, T. 91 N., R. 6 
W. 


Ар--0 to 8 inches; very dark brown (10 YR 2/2) fine 
sandy loam, dark grayish brown (10YR 4/2) dry; 
weak fine granular structure; very friable; neutral; 
abrupt smooth boundary. 

А12--8 to 13 inches; very dark grayish brown (10YR 
3/2) fine sandy loam, dark grayish brown (10YR 
4/2) dry; very dark brown (10YR 2/2) coatings on 
faces of peds; weak fine subangular blocky 
structure; very friable; neutral; clear smooth 
boundary. 
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АЗ--13 to 20 inches; dark brown (10YR 3/3) fine sandy 
loam, brown (10YR 5/3) dry; very dark grayish 
brown (10YR 3/2) coatings on faces of peds; weak 
fine subangular blocky structure; very friable; slightly 
acid; clear smooth boundary. 

B21—20 to 28 inches; brown (10YR 4/3) sandy loam; 
weak medium subangular blocky structure; very 
friable; medium acid; clear smooth boundary. 

ІІВ22--28 to 36 inches; yellowish brown (10YR 5/6) 
loam; weak medium subangular blocky structure; 
friable; stone line at 28 inches; medium acid; clear 
smooth boundary. 

IIB23—36 to 46 inches; yellowish brown (10YR 5/6) 
loam; few fine distinct strong brown (7.5YR 5/6) and 
few fine faint brown (10YR 5/3) mottles; weak 
medium prismatic structure parting to weak medium 
subangular blocky; friable; medium acid; clear 
smooth boundary. 

11B3—46 to 54 inches; yellowish brown (10YR 5/4) loam; 
few fine distinct strong brown (7.5YR 5/8) and 
brown (10YR 5/3) mottles; weak medium prismatic 
structure; firm; medium acid; clear smooth boundary. 

1С--54 to 60 inches; yellowish brown (10YR 5/4 and 
5/6) loam; few fine distinct brown (10YR 5/3) 
mottles; massive; firm; common dark concretions 
(manganese oxide); medium acid. 


The thickness of the solum ranges from 40 to 60 
inches. The depth to glacial till ranges from 20 to 36 
inches. The depth to carbonates ranges from 50 to 80 
inches. 

The Ap horizon is black (10YR 2/1), very dark brown 
(10YR 2/2), or very dark grayish brown (10YR 3/2). The 
A horizon is fine sandy loam or sandy loam 14 to 24 
inches thick. The upper part of the B2 horizon ranges 
from brown (10YR 4/3) to yellowish brown (10YR 5/4). It 
is dominantly sandy loam but in some pedons has layers 
of loamy sand 6 to 8 inches thick. The IIB horizon is dark 
yellowish brown (10YR 4/4) or yellowish brown (10YR 
5/4 or 5/6). It has few or common mottles. It is loam, 
clay loam, or sandy clay loam. 


Oran series 


The Oran series consists of somewhat poorly drained, 
moderately permeable soils on broad upland ridges. 
These soils formed in loamy material and in the 
underlying glacial till. The native vegetation was mixed 
grasses and trees. Slope ranges from 0 to 2 percent. 

Oran soils commonly are adjacent to Bassett, Clyde, 
and Floyd soils. The moderately well drained Bassett 
Soils are higher on the landscape than the Oran soils. 
Also, the upper part of their B horizon is browner. Clyde 
and Floyd soils are on concave slopes below the Oran 
soils. Their A horizon is thicker and darker than that of 
the Oran soils, and their ЇЇВ horizon is more friable. 
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Typical pedon of Oran loam, 0 to 2 percent slopes, in 
a cultivated field; 792 feet south and 1,350 feet east of 
the center of sec. 5, T. 91 М., R. 6 W. 


Ар--0 to 8 inches; very dark gray (10YR 3/1) loam, dark 
grayish brown (10YR 4/2) dry; few black (10YR 2/1) 
coatings on faces of peds; weak fine and very fine 
subangular blocky structure; friable; neutral; abrupt 
smooth boundary. 

A2—8 to 13 inches; brown (10YR 4/3) loam, pale brown 
(10YR 6/3) dry; weak thin platy structure; friable; 
medium acid; clear smooth boundary. 

B1—13 to 20 inches; grayish brown (2.5Y 5/2) loam; 
common fine distinct yellowish brown (10YR 5/4) 
and few fine distinct brown (7.5YR 4/4) mottles; 
weak fine subangular blocky structure; friable; 
medium acid; clear smooth boundary. 

ЇЇВ21--20 to 25 inches; mixed grayish brown (10YR 
5/2) and strong brown (7.5YR 5/6) loam; few fine 
distinct brown (7.5YR 4/4) mottles; moderate fine 
subangular blocky structure; firm; thin nearly 
continuous silt coatings, light gray (10YR 7/1) dry; 
thin discontinuous brown (7.5YR 4/4) clay films; 
strongly acid; clear smooth boundary. 

ІІВ22--25 to 32 inches; mixed light brownish gray (2.5Y 
6/2) and strong brown (7.5YR 5/8) loam; few fine 
distinct reddish brown (БУА 4/4) mottles; moderate 
fine subangular blocky structure; firm; nearly 
continuous silt coatings, white (10YR 8/1) dry; 
slightly acid; clear smooth boundary. 

ІІВЗ--32 to 41 inches; mottled grayish brown (2.5Y 5/2) 
and strong brown (7.5YR 5/6) loam; weak fine 
prismatic structure parting to weak fine subangular 
blocky; firm; thin discontinuous silt coatings, white 
(10YR 8/1) dry; slightly acid; clear smooth boundary. 

ІС--41 to 60 inches; mottled light brownish gray (2.5Y 
6/2) and strong brown (7.5YR 5/6) loam; massive; 
friable; thin discontinuous silt coatings, white (10YR 
8/1) dry; slightly acid. 


The thickness of the solum typically is more than 40 
inches but ranges from 36 to 50 inches. The Ap horizon 
is very dark gray (10YR 3/1), very dark grayish brown 
(10YR 3/2), or very dark brown (10YR 2/2). The A2 
horizon is dark grayish brown (10YR 4/2 or 2.5Y 4/2) or 
brown (10YR 4/3 or 5/3). The B1 horizon is grayish 
brown (2.5Y 5/2), dark grayish brown (10YR 4/2 or 2.5Y 
4/2), or brown (10 YR 5/3). It commonly has a stone line 
at a depth of 14 to 24 inches. The IIB horizon is mottled 
with hue of 2.5Y, 10YR, or 7.5YR, value of 4 to 6, and 
chroma of 2 to 8. It is dominantly loam but in some 
pedons has thin layers of clay loam. 


Orion series 


The Orion series consists of somewhat poorly drained, 
moderately permeable soils on narrow bottom land and 
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in ирїапа drainageways. These soils formed in stratified, 
silty sediments 20 to 40 inches deep over a dark buried 
Soil. The native vegetation was trees. Slope ranges from 
0 to 5 percent. 

Orion soils commonly are adjacent to Arenzville, 
Chaseburg, and Exette soils. Arenzville and Chaseburg 
soils are in the higher lying areas on the bottom land 
and are better drained than the Orion soils. Also, their C 
horizon is browner. Exette soils formed in loess and are 
not stratified. They are on side slopes above the Orion 
soils. 

Typical pedon of Orion silt loam, 2 to 5 percent 
slopes, in a cultivated field; 1,588 feet east and 680 feet 
north of the center of sec. 3, T. 92 N., R. 5 W. 


Ар--0 to 7 inches; dark grayish brown (10YR 4/2) silt 
loam strátified with thin dark gray (10YR 4/1) layers; 
light brownish gray (10YR 6/2) dry; weak fine 
subangular blocky structure; friable; common dark 
concretions (iron and manganese oxide); neutral; 
abrupt smooth boundary. 

C1— 7 to 20 inches; stratified dark grayish brown (10YR 
4/2), dark gray (10YR 4/1), and gray (10YR 5/1) silt 
loam; massive; very friable; common dark 
concretions (iron and manganese oxide); neutral; 
clear smooth boundary. 

C2—20 to 29 inches; stratified dark gray (10YR 4/1), 
dark grayish brown (10YR 4/2), very dark grayish 
brown (10YR 3/2), and gray (10YR 5/1) silt loam; 
massive; very friable; common dark concretions 
(manganese oxide); neutral; abrupt smooth 
boundary. 

Ab—29 to 49 inches; black (N 2/0) silt loam; weak fine 
granular structure; friable; neutral; clear smooth 
boundary. 

C3—49 to 60 inches; dark gray (10YR 4/1) silt loam; few 
fine distinct light olive brown (2.5Y 5/4) mottles; 
massive; friable; neutral. 


The depth to the Ab horizon ranges from 20 to 40 
inches. The content of clay generally ranges from 10 to 
15 percent in the 10- to 40-inch control section. In some 
pedons, however, it is more than 18 percent in the Ab 
horizon. Reaction typically is neutral throughout the 
profile, but in some pedons the Ab horizon is slightly 
acid. The color, arrangement, and thickness of all 
horizons vary, depending on the source of the sediments 
and the method of deposition. 

The Ap or A1 horizon is dominantly dark grayish brown 
(10YR 4/2) but has strata with value of 3 to 5 and 
chroma of 1 to 3. The C horizon is dominantly dark 
grayish brown (10YR 4/2) or dark gray (10YR 4/1) but 
generally has thin strata that are gray (10YR 5/1), very 
dark grayish brown (10YR 3/2), or brown (10YR 5/3). 
The Ab horizon is neutral in hue or has hue of 10YR or 
2.5Y. It has value of 2 or 3 and chroma of 0 to 2. It 
generally is more than 10 inches thick. 
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Orwood series 


The Orwood series consists of well drained, 
moderately permeable soils on upland ridges and side 
slopes. These soils formed in medium textured eolian 
material. The native vegetation was mixed grasses and 
trees. Slope ranges from 2 to 18 percent. 

Orwood soils are similar to Bassett, Downs, and 
Fayette soils and commonly are adjacent to Downs and 
Lamont soils. Their positions on the landscape are 
similar to those of the similar and adjacent soils. Bassett 
soils formed in loamy sediments and the underlying 
glacial till and contain more sand throughout than the 
Orwood soils. Downs and Fayette soils formed in loess 
and contain less sand throughout the solum than the 
Orwood soils. Lamont soils contain more sand than the 
Orwood soils. Also, their A1 horizon is thinner and their 
A2 horizon more distinct. 

Typical pedon of Orwood silt loam, 2 to 5 percent 
slopes, in a cultivated field; 80 feet north and 190 feet 
east of the center of sec. 5, T. 91 N., R. 6 W. 


Ap 一 0 to 8 inches; very dark grayish brown (10 YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; weak fine 
subangular blocky structure; friable; neutral; abrupt 
smooth boundary. 

В1— 8 to 13 inches; brown (10YR 4/3) silt loam; weak 
fine subangular blocky structure; friable; slightly acid; 
clear smooth boundary. 

B21—13 to 18 inches; yellowish brown (10YR 5/4) silt 
loam; dark yellowish brown (10YR 4/4) coatings on 
faces of peds; weak fine subangular blocky 
structure; friable; slightly acid; clear smooth 
boundary. 

B22t—18 to 29 inches; yellowish brown (10YR 5/6) 
loam; weak fine subangular blocky structure; friable; 
thin discontinuous brown (10YR 4/3) clay films; 
friable; medium acid; clear smooth boundary. 

B31—29 to 38 inches; yellowish brown (10YR 5/4) loam 
that has lenses of strong brown (7.5YR 5/6) fine 
sand; weak fine prismatic structure parting to weak 
fine subangular blocky; friable; medium acid; gradual 
smooth boundary. 

B32—38 to 56 inches; yellowish brown (10YR 5/4) loam 
that has lenses of strong brown (7.5YR 5/6) fine 
sand in the lower part; weak fine prismatic structure; 
friable; strongly acid; clear smooth boundary. 

C—56 to 60 inches; yellowish brown (10YR 5/4) loam 
that has lenses of yellowish brown (10YR 5/4) fine 
sand; few fine faint grayish brown (10YR 5/2) 
mottles; massive; friable; medium acid. 


The thickness of the solum ranges from 40 to 60 
inches. The A horizon typically is silt loam but in some 
pedons is loam. The Ap horizon or A1 horizon is very 
dark gray (10YR 3/1) or very dark grayish brown (10YR 
3/2). It is 6 to 9 inches thick. Some pedons have an A2 
horizon, which is dark grayish brown (10YR 4/2) or 
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brown (10YR 4/3). In most cultivated areas, this horizon 
is incorporated into the Ap horizon. The B horizon has 
hue of 10YR, value of 4 or 5, and chroma of 3 to 6. It is 
silt loam, loam, or clay loam. The content of clay in this 
horizon ranges from 24 to 30 percent. The B2t horizon 
has no mottles of low chroma, but in many pedons the 
B3 and C horizons have fine faint mottles. 


Ossian series 


The Ossian series consists of poorly drained, 
moderately permeable soils on bottom land, the lower 
parts of upland drainageways, and low stream benches. 
These soils formed in silty alluvium. The native 
vegetation was water-tolerant grasses. Slope ranges 
from 0 to 2 percent. 

Ossian soils are similar to Otter and Rowley soils and 
commonly are adjacent to those soils and to Colo, 
Kennebec, and Richwood soils. Otter and Colo soils are 
in positions on bottom land similar to those of the 
Ossian soils. Their A horizon is thicker than that of the 
Ossian soils. The somewhat poorly drained Kennebec 
and Rowley and well drained Richwood soils are in the 
higher lying areas on the stream benches or the bottom 
land. The upper part of their B horizon is browner than 
that of the Ossian soils. Also, Kennebec soils have a 
thicker A horizon. 

Typical pedon of Ossian silt loam, O to 2 percent 
slopes, in a permanent pasture; 1,490 feet north and 63 
feet east of the southwest corner of sec. 8, T. 94 N., R. 
5 W. 


A11—0 to 6 inches; very dark gray (10YR 3/1) silt loam, 
dark gray (10YR 4/1) dry; black (10YR 2/1) coatings 
on faces of peds; weak fine subangular blocky 
structure parting to weak fine granular; friable; few 
dark concretions (iron oxide); neutral; clear smooth 
boundary. 

A12—6 to 12 inches; black (10YR 2/1) silt loam, dark 
gray (10YR 4/1) dry; weak very fine subangular 
blocky structure parting to weak fine granular; 
friable; neutral; clear smooth boundary. 

A13—12 to 15 inches; very dark gray (10YR 3/1) silt 
loam, dark gray (10YR 4/1) dry; few fine faint dark 
grayish brown (2.5Y 4/2) mottles; weak very fine 
and fine subangular blocky structure; friable; few 
dark concretions (manganese oxide); neutral; clear 
smooth boundary. 

В19—15 to 20 inches; dark gray (10YR 4/1) silt loam; 
few fine distinct grayish brown (2.5Y 5/2) mottles; 
weak fine subangular blocky structure; friable; few 
dark concretions (iron and manganese oxide); 
neutral; clear smooth boundary. 
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B219—20 to 29 inches; olive gray (5Y 5/2) silt loam; few 
discontinuous dark gray (БҮ 4/1) coatings on faces 
of peds; common fine distinct olive yellow (2.5Y 6/6) 
and few fine faint light olive brown (2.5Y 5/4) 
mottles; weak fine subangular blocky structure; 
friable; common dark concretions (manganese 
oxide); neutral; gradual smooth boundary. 

В229—29 to 41 inches; olive gray (БҮ 5/2) silt loam; few 
fine distinct yellowish brown (10YR 5/6) mottles; 
weak fine prismatic structure parting to weak fine 
subangular blocky; friable; few dark concretions 
(manganese oxide); neutral; clear smooth boundary. 

B3g—41 to 49 inches; olive gray (5Y 5/2) silt loam; 
weak fine prismatic structure; friable; common dark 
concretions (iron and manganese oxide); neutral; 
clear smooth boundary. 

Cg 一 49 to 60 inches; olive gray (5Y 5/2) silt loam; few 
fine distinct strong brown (7.5YR 5/6) mottles; 
massive; friable; few dark concretions (iron and 
manganese oxide); neutral. 


The thickness of the solum ranges from 36 to 50 
inches. The A1 horizon is black (10YR 2/1, N 2/0, or 5Y 
2/1) or very dark gray (10YR 3/1). It is 12 to 20 inches 
thick. The B1g horizon has hue of 10YR or 2.5Y, value 
of 3 or 4, and chroma of 1 or 2. The B1g and B2g 
horizons are silt loam or silty clay loam in which the 
content of clay ranges from 22 to 28 percent. The B2g 
and B3g horizons have hue of 5Y, value of 4 to 6, and 
chroma of 1 or 2. 


Otter series 


The Otter series consists of poorly drained, moderately 
permeable soils on bottom land and in upland 
drainageways. These soils formed in silty alluvium. The 
native vegetation was water-tolerant grasses. Slope 
ranges from 0 to 4 percent. 

Otter soils are similar to Colo and Ossian soils and 
commonly are adjacent to Huntsville, Kennebec, Ossian, 
Palms, and Worthen soils. The A horizon of Colo soils 
has a higher content of clay than that of the Otter soils. 
Ossian soils are in positions on the landscape similar to 
those of the Otter soils. Their A horizon is thinner than 
that of the Otter soils. Huntsville and Worthen soils are 
well drained. Their B horizon is browner than that of the 
Otter soils. Kennebec soils are somewhat poorly drained. 
The upper part of their B horizon is browner than that of 
the Otter soils. Palms soils formed in organic material. 
They are in depressional areas below the Otter soils. 
Huntsville and Kennebec soils are in the higher lying 
areas on bottom land. Worthen soils are on foot slopes 
adjacent to the upland drainageways. 

Typical pedon of Otter silt loam, in a pastured area of 
Otter-Worthen silt loams, 1 to 4 percent slopes, 740 feet 
west and 125 feet south of the northeast corner of sec. 
36, Т. 95 М., R. 6 УУ. 
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A11—0 to 8 inches; very dark gray (10YR 3/1) silt loam, 
dark gray (10YR 4/1) dry; weak fine subangular 
blocky structure; friable; few dark concretions (iron 
and manganese oxide); slightly acid; clear smooth 
boundary. 

A12—8 to 15 inches; black (10YR 2/1) silt loam, very 
dark gray (10YR 3/1) dry; weak fine granular 
structure; friable; few dark concretions (iron oxide); 
slightly acid; clear smooth boundary. 

A13—15 to 21 inches; black (N 2/0) silt loam, very dark 
gray (N 3/0) dry; weak very fine granular structure; 
friable; slightly acid; clear smooth boundary. 

A14—21 to 31 inches; black (10YR 2/1) and very dark 
gray (10YR 3/1) silt loam, very dark gray (10YR 
3/1) dry; few fine distinct yellowish brown (10YR 
5/6) mottles; weak fine granular structure; friable; 
neutral; clear smooth boundary. 

C1g—31 to 39 inches; dark gray (5Y 4/1) silt loam; 
common fine distinct light olive brown (2.5Y 5/6) 
mottles; massive; friable; neutral; clear smooth 
boundary. 

C2g—39 to 60 inches; grayish brown (2.5Y 5/2) and light 
olive brown (2.5Y 5/6) silt loam; massive; friable; 
many dark concretions (manganese oxide); neutral. 


The A horizon, or the solum, ranges from 24 to 40 
inches in thickness. It is black (N 2/0 or 10YR 2/1) or 
very dark gray (10YR 3/1). It is dominantly silt loam but 
in some pedons has thin strata of silty clay loam. The C 
horizon has hue of 5Y to 10YR, value of 4 or 5, and 
chroma of 0 to 2. It is dominantly silt loam but in some 
pedons has strata of silty clay loam or sandy loam. 


Palms series 


The Palms series consists of very poorly drained soils 
in seepy areas on hillsides or in depressions on uplands. 
Permeability is moderately slow to moderately rapid. 
These soils formed in organic material 18 to 52 inches 
deep over alluvial or glacial sediments. The native 
vegetation was grasses, sedges, and other water- 
tolerant plants. Slope ranges from 1 to 4 percent. 

Palms soils commonly are adjacent to the poorly 
drained Clyde and Otter soils in the higher lying areas. 
These adjacent soils did not form in organic material. 

Typical pedon of Palms muck, 1 to 4 percent slopes, 
in a cultivated field; 1,290 feet west and 520 feet north 
of the southeast corner of sec. 17, T. 95 N., R. 6 W. 


Оар--0 to 8 inches; black (10YR 2/1, broken face and 
rubbed) sapric material, black (N 2/0) dry; about 5 
percent fiber, a trace rubbed; weak fine subangular 
blocky structure parting to weak very fine granular; 
slightly sticky; fibers are herbaceous; about 30 
percent mineral material; neutral; abrupt smooth 
boundary. 
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Oa2—8 to 24 inches; black (N 2/0, broken face and 
rubbed) sapric material, black (N 2/0) dry; about 5 
percent fiber, less than 5 percent rubbed; weak thin 
platy structure; slightly sticky; fibers are herbaceous; 
about 10 to 15 percent mineral material; neutral; 
abrupt wavy boundary. 

IIC1g—24 to 29 inches; very dark gray (М 3/0) silty clay 
loam; massive; firm; neutral; clear smooth boundary. 

IIC2g—29 to 60 inches; greenish gray (5GY 5/1) silty 
clay loam; few fine distinct strong brown (7.5YR 5/6) 
and light olive brown (2.5Y 5/4) тойіеѕ; massive; 
friable; neutral. 


The sapric material generally ranges from 18 to 40 
inches in thickness, but in some pedons it is as much as 
52 inches thick. It is black (N 2/0 or 10YR 2/1) or very 
dark brown (10YR 2/2). The ИСд horizon has hue of 
10YR to 5GY, value of 3 to 5, and chroma of 0 to 2. It 
generally is silty clay loam, loam, or silt loam but has 
sandy strata in some pedons. It is neutral or slightly acid. 


Richwood series 


The Richwood series consists of well drained soils that 
are moderately permeable in the upper part and are 
rapidly permeable in the lower part of the substratum. 
These soils are on stream benches. They formed in silty 
alluvium underlain by loamy and sandy alluvium. The 
native vegetation was grasses. Slope ranges from 0 to 2 
percent. 

These soils are taxadjuncts to the Richwood series 
because the IIC horizon lacks the development 
characteristic of a solum and contains less sand than is 
defined as the range for the series. These differences, 
however, do not significantly affect the use or behavior 
of the soils. 

Richwood soils are similar to Tama soils and 
commonly are adjacent to Festina, Ossian, and Rowley 
soils. Tama soils have a C horizon that is silt loam 
throughout. Festina soils are in positions on the 
landscape similar to those of the Richwood soils. Their A 
horizon is thinner than that of the Richwood soils. The 
poorly drained Ossian and somewhat poorly drained 
Rowley soils are in the lower lying areas on the stream 
benches. Their B horizon is grayer than that of the 
Richwood soils. 

Typical pedon of Richwood silt loam, O to 2 percent 
slopes, in a cultivated field; 2,518 feet east and 364 feet 
north of the southwest corner of sec. 4, T. 92 N., R. 6 
W. 


Ap 一 0 to 8 inches; very dark brown (10YR 2/2) silt loam, 
dark grayish brown (10YR 4/2) dry; weak very fine 
subangular blocky structure; friable; neutral; abrupt 
smooth boundary. 
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A12—8 to 16 inches; very dark grayish brown (10YR 
3/2) silt loam, dark grayish brown (10YR 4/2) dry; 
weak fine and very fine subangular blocky structure; 
friable; neutral; gradual smooth boundary. 

АЗ--16 to 20 inches; dark brown (10YR 3/3) silt loam, 
grayish brown (10YR 5/2) dry; very dark grayish 
brown (10YR 3/2) coatings on faces of peds; weak 
fine subangular blocky structure; friable; neutral; 
clear smooth: boundary. 

B21—20 to 27 inches; brown (10YR 4/3) silt loam; weak 
fine subangular blocky structure; friable; slightly acid; 
clear smooth boundary. 

B22t—27 to 35 inches; yellowish brown (10YR 5/4) silt 
loam; weak medium subangular blocky structure; 
friable; thin discontinuous brown (10YR 4/3) clay 
films; medium acid; clear smooth boundary. 

B3— 385 to 45 inches; yellowish brown (10YR 5/4) silt 
loam; weak medium prismatic structure parting to 
weak medium subangular blocky; friable; few dark 
concretions (iron and manganese oxide); thin 
discontinuous silt coatings, light gray (10YR 7/1) 
dry; medium acid; clear smooth boundary. 

C1—45 to 52 inches; yellowish brown (10YR 5/4) and 
strong brown (7.5YR 5/6) silt loam; massive; friable; 
few dark concretions (manganese oxide); medium 
acid; abrupt wavy boundary. 

1С2--52 to 60 inches; mixed yellowish brown (10YR 
5/4) and strong brown (7.5YR 5/6) sandy loam; 
single grained; loose; medium acid. 


The thickness of the solum ranges from 40 to 60 
inches. The A horizon is 14 to 24 inches thick. The A1 or 
Ap horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. The B22t horizon has hue of 10YR, 
value of 4 or 5, and chroma of 3 to 5. It is silt loam or 
silty clay loam. It is slightly acid or medium acid. The НС 
horizon is sandy loam, loam, or loamy sand. It has hue 
of 10YR or 7.5YR, value of 4 to 6, and chroma of 3 to 6. 


Rockton series 


The Rockton series consists of well drained, 
moderately permeable soils on uplands. These soils 
formed in 20 to 40 inches of loamy material and in a thin 
layer of clayey limestone residuum. The native 
vegetation was grasses. Slope ranges from 2 to 5 
percent. 

Rockton soils are similar to Winneshiek soils and 
commonly are adjacent to Kenyon and Olin soils. 
Winneshiek soils have an A2 horizon. Their A1 horizon is 
thinner than that of the Rockton soils. Kenyon and Olin 
soils formed in loamy material and in the underlying 
glacial till. They are on convex side slopes above the 
Rockton soils. 

Typical pedon of Rockton loam, 30 to 40 inches to 
limestone, 2 to 5 percent slopes, in a cultivated field; 
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1,470 feet west and 330 feet north of the center of sec. 
7, T. 91 N., В. 6 W. 


Ap—0 to 7 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; weak fine 
granular structure; friable; slightly acid; abrupt 
smooth boundary. 

A12—7 to 13 inches; very dark grayish brown (10YR 
3/2) loam, dark grayish brown (10YR 4/2) dry; very 
dark brown (10YR 2/2) coatings on faces of peds; 
weak fine subangular blocky structure; friable; 
medium acid; clear smooth boundary. 

A3—13 to 17 inches; very dark grayish brown (10YR 
3/2) loam, grayish brown (10YR 5/2) dry; weak fine 
subangular blocky structure; friable; medium acid; 
clear smooth boundary. 

B21—17 to 23 inches; brown (10YR 4/3) loam; weak 
medium subangular blocky structure; friable; medium 
acid; clear smooth boundary. 

В221—23 to 30 inches; brown (7.5YR 4/4) clay loam; 
moderate fine subangular blocky structure; friable; 
medium acid; clear smooth boundary. 

1IB23t—30 to 33 inches; brown (7.5YR 4/4) clay; 
moderate fine subangular blocky structure; very firm; 
nearly continuous dark brown (7.5YR 3/2) clay films; 
slightly acid; abrupt wavy boundary. 

IIR—33 inches; hard, fractured limestone bedrock that is 
level and bedded. 


The thickness of the solum, or the depth to limestone 
bedrock, ranges from 20 to 40 inches. The A horizon 
has hue of 10YR, value of 2 or 3, and chroma of 1 or 2. 
It is 10 to 18 inches thick. It typically is loam but in some 
pedons is silt loam. The B2 horizon has hue of 10YR in 
the upper part and 7.5YR or 10YR in the lower part. It 
has value of 4 or 5 and chroma of 3 or 4. It is loam or 
clay loam in which the content of clay ranges from 25 to 
35 percent. In some pedons the only evidence of the IIB 
horizon is thin rinds around flaggy limestone fragments. 
In other pedons this horizon is as much as 6 inches 
thick. It is clay loam, clay, or silty clay. 


Rowley series 


The Rowley series consists of somewhat poorly 
drained, moderately permeable soils on stream benches. 
These soils formed in silty alluvium underlain by 
stratified, silty and sandy alluvium. The native vegetation 
was grasses. Slope ranges from 0 to 2 percent. 

These soils are taxadjuncts to the Rowley series 
because the stratified IIC horizon lacks the development 
characteristic of a solum. This difference, however, does 
not significantly affect the use or behavior of the soils. 

Rowley soils are similar to Ossian soils and commonly 
are adjacent to Canoe, Ossian, and Richwood soils. The 
poorly drained Ossian soils are in the lower lying areas 
on the stream benches. The upper part of their B horizon 
is grayer than that of the Rowley soils. Canoe soils have 
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an A2 horizon. Their A1 horizon is thinner than that of 
the Rowley soils. Their positions on the landscape are 
similar to those of the Rowley soils. The well drained 
Richwood soils are in the higher lying areas on the 
stream benches. The upper part of their B horizon is 
browner than that of the Rowley soils. 

Typical pedon of Rowley silt loam, 0 to 2 percent 
slopes, in a cultivated field; 38 feet south and 2,539 feet 
west of the northeast corner of sec. 16, T. 92 N., R. 6 
W. 


Ар--0 to 8 inches; black (10YR 2/1) silt loam, very dark 
grayish brown (10YR 3/2) dry; weak fine subangular 
blocky structure parting to weak fine granular; 
friable; neutral; abrupt smooth boundary. 

A12—8 to 13 inches; black (10YR 2/1) silt loam, very 
dark grayish brown (10YR 3/2) dry; weak fine 
subangular blocky structure parting to weak fine 
granular; friable; neutral; clear smooth boundary. 

A3—13 to 19 inches; very dark gray (10YR 3/1) silt 
loam, dark grayish brown (10YR 4/2) dry; weak fine 
subangular blocky structure; friable; neutral; clear 
smooth boundary. 

B1—19 to 23 inches; dark grayish brown (10YR 4/2) silt 
loam; few fine distinct light olive brown (2.5Y 5/4) 
mottles; weak fine subangular blocky structure; 
friable; slightly acid; clear smooth boundary. 

B21— 23 to 28 inches; grayish brown (10YR 5/2) silt 
loam; few fine distinct yellowish brown (10YR 5/6) 
mottles; weak fine subangular blocky structure; 
friable; few dark concretions (manganese oxide); 
slightly acid; gradual smooth boundary. 

B22t—28 to 36 inches; grayish brown (2.5Y 5/2) silt 
loam; few fine distinct strong brown (7.5 YR 5/8) and 
yellowish brown (10YR 5/6) mottles; weak fine 
subangular blocky structure; friable; slightly acid; 
gradual smooth boundary. 

B3—36 to 49 inches; grayish brown (2.5Y 5/2) silt loam; 
common fine distinct yellowish brown (10YR 5/6) 
mottles; weak mediurn prismatic structure; friable; 
few dark reddish concretions (iron oxide); neutral; 
clear smooth boundary. 

1С--49 to 60 inches; stratified grayish brown (2.5Y 5/2) 
and yellowish brown (10YR 5/8) silt loam and loamy 
sand; massive; friable; common dark reddish 
concretions (iron oxide); neutral. 


The thickness of the solum ranges from 45 to 60 
inches. The Ap or A1 horizon is black (10YR 2/1), very 
dark brown (10YR 2/2), or very dark gray (10YR 3/1). It 
is 10 to 20 inches thick. The B1 horizon has hue of 
10YR or 2.5Y, value of 4 or 5, and chroma of 2. The B2 
horizon is silt loam or silty clay loam in which the content 
of clay ranges from 24 to 29 percent. It is slightly acid or 
medium acid. The IIC horizon generally is silt loam 
stratified with loamy sand, sandy loam, or sand. 
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Saude series 


The Saude series consists of well drained soils that 
are moderately permeable in the upper part and rapidly 
permeable in the lower part. These soils are on stream 
benches. They formed in 24 to 32 inches of loamy 
material and in the underlying coarse sand and gravel. 
The native vegetation was grasses. Slope ranges from 0 
to 5 percent. 

Saude soils are similar to Flagler, Wapsie, and 
Waukee soils and commonly are adjacent to those soils 
and to Lawler soils. Flagler, Wapsie, and Waukee soils 
are in positions on the landscape similar to those of the 
Saude soils. The A horizon of Flagler soils contains more 
sand than that of the Saude soils. The A horizon of 
Wapsie soils is thinner than that of the Saude soils. 
Waukee soils are underlain by sand and gravel at a 
depth of 32 to 40 inches. The somewhat poorly drained 
Lawler soils аге in the lower lying areas on the stream 
benches. The upper part of their B horizon is grayer than 
that of the Saude soils. 

Typical pedon of Saude loam, 0 to 2 percent slopes, in 
a cultivated field; 2,030 feet west and 317 feet north of 
the southeast corner of sec. 4, T. 92 N., R. 6 W. 


Ap—0 to 8 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10 YR 4/2) dry; weak fine 
subangular blocky structure parting to weak very fine 
granular; friable; neutral; abrupt smooth boundary. 

А12--8 to 13 inches; very dark grayish brown (10YR 
3/2) loam, grayish brown (10YR 5/2) dry; weak fine 
subangular blocky structure; friable; medium acid; 
clear smooth boundary. 

B1—13 to 17 inches; dark brown (10YR 3/3) loam; very 
dark grayish brown (10YR 3/2) coatings on faces of 
peds; weak fine subangular blocky structure; friable; 
medium acid; clear smooth boundary. 

B2—17 to.24 inches; brown (10YR 4/3) loam; weak fine 
subangular blocky structure; friable; medium acid; 
clear smooth. boundary. 

B31—24 to 29 inches; dark yellowish brown (10YR 4/4) 
sandy loam; weak fine subangular blocky structure; 
friable; medium acid; abrupt wavy boundary. 

1IB32—29 to 37 inches; brown (7.5YR 4/4) gravelly 
loamy sand; single grained; loose; few pebbles 1 to 
2 inches in diameter; strongly acid; clear smooth 
boundary. 

1С--37 to 60 inches; strong brown (7.5 YR 5/6) gravelly 
sand; single grained; loose; strongly acid. 


The thickness of the solum ranges from 24 to 40 
inches. The depth to sand and gravel is 24 to 32 inches. 

The A horizon is 11 to 16 inches thick. The Ap horizon 
is black (10YR 2/1) or very dark brown (10YR 2/2). The 
B2 and B3 horizons have hue of 10YR, value of 4 or 5, 
and chroma of 3, 4, or 6. The B2 horizon is loam in 
which the content of clay ranges from 12 to 20 percent. 
The B horizon typically is slightly acid to strongly acid. 
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The IIC horizon is sand, coarse sand, or gravelly sand. 
The content of gravel in this horizon generally is 5 to 15 
percent, but in some strata it is 20 to 50 percent. 


Sparta series 


The Sparta series consists of excessively drained, 
rapidly permeable soils on uplands and high stream 
benches. These soils formed in eolian sand. The native 
vegetation was grasses. Slope ranges from 2 to 12 
percent. 


Sparta soils commonly are adjacent to Marlean, Olin, 
and Terril soils. Marlean and Olin soils are in positions 
on the landscape similar to those of the Sparta soils. 
Marlean soils formed in loamy material over limestone 
residuum. Olin soils formed in loamy material and in the 
underlying glacial till. Terril soils are on foot slopes below 
the Sparta soils. They contain less sand throughout than 
the Sparta soils. Also, their A horizon is thicker. 


Typical pedon of Sparta loamy fine sand, 2 to 5 
percent slopes, in a cultivated field; 54 feet north and 
2,476 feet east of the center of sec. 6, T. 91 N., R. 6 W. 


Ар--0 to 8 inches; very dark brown (10YR 2/2) loamy 
fine sand, dark grayish brown (10YR 4/2) dry; weak 
fine granular structure; very friable; medium acid; 
abrupt smooth boundary. 

A12—8 to 14 inches; very dark brown (10YR 2/2) loamy 
fine sand, dark grayish brown (10YR 4/2) dry; weak 
fine subangular blocky structure; very friable; 
medium acid; clear smooth boundary. 

АЗ--14 to 23 inches; dark brown (10YR 3/3) loamy fine 
sand, brown (10YR 5/3) dry; weak coarse 
subangular blocky structure; very friable; medium 
acid; clear smooth boundary. 

B2—23 to 29 inches; brown (10YR 4/3) loamy fine sand; 
weak coarse subangular blocky structure; very 
friable; strongly acid; clear smooth boundary. 

C1—29 to 52 inches; yellowish brown (10YR 5/4) sand 
and fine sand; single grained; loose; root hairs 
extending to 38 inches; strongly acid; clear smooth 
boundary. 

C2—52 to 60 inches; light yellowish brown (10YR 6/4) 
sand and fine sand; single grained; loose; 1/4-inch 
brown (7.5YR 4/4) bands at 56 and 58 inches; 
strongly acid. 


The solum ranges from 24 to 40 inches in thickness. It 
is medium acid or strongly acid. 


The A horizon is 10 to 24 inches thick. It is loamy fine 
sand, loamy sand, or fine sand. The B horizon has hue 
of 10YR, value of 4 or 5, and chroma of 3 to 6. It is fine 
sand, loamy sand, or loamy fine sand. The C horizon is 
sand and fine sand. It contains no gravel. 
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Spillville series 


The Spillville series consists of moderately well 
drained and somewhat poorly drained, moderately 
permeable soils on bottom land. These soils formed in 
loamy alluvium. The native vegetation was grasses. 
Slope ranges from 0 to 2 percent. 

Spillville soils are similar to Ankeny and Terril soils and 
commonly are adjacent to those soils and to Dorchester 
soils. Ankeny soils are on low stream benches and foot 
slopes above the Spillville soils. Their A horizon contains 
more sand and less clay than that of the Spillville soils. 
Terril soils are in the higher lying areas on foot slopes 
and alluvial fans. Their A horizon is thinner than that of 
the Spillville soils. Dorchester soils contain more silt and 
less sand throughout the solum than the Spillville soils. 
They are in the higher lying areas on bottom land. 

Typical pedon of Spillville loam, 0 to 2 percent slopes, 
in a cultivated field; 470 feet east and 705 feet south of 
the center of sec. 6, Т. 92 N., R. 4 W. 


Ар--0 to 7 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak fine subangular blocky 
structure parting to weak very fine granular; friable; 
neutral; abrupt smooth boundary. 

A12—7 to 23 inches; very dark brown (10YR 2/2) loam, 
dark gray (10YR 4/1) dry; black (10YR 2/1) coatings 
on faces of peds; weak fine subangular blocky 
structure parting to weak very fine granular; friable; 
neutral; gradual smooth boundary. 

A13—23 to 37 inches; very dark brown (10ҮН 2/2) loam, 
dark grayish brown (10YR 4/2) dry; weak fine 
subangular blocky structure; friable; neutral; gradual 
smooth boundary. 

A14—37 to 48 inches; very dark grayish brown (10YR 
3/2) loam, grayish brown (10YR 5/2) dry; very dark 
brown (10YR 2/2) coatings on faces of peds; weak 
fine subangular blocky structure; friable; neutral; 
gradual smooth boundary. 

С--48 to 60 inches; very dark grayish brown (10YR 3/2) 
sandy loam; massive; friable; few fine distinct very 
dark gray (10YR 3/1) mottles; neutral. 


The solum ranges from 36 to 52 inches in thickness. It 
is neutral or slightly acid. 

The A horizon is dominantly black (10YR 2/1) or very 
dark brown (10YR 2/2) but is very dark grayish brown 
(10YR 3/2) or very dark gray (10YR 3/1) in the lower 
part. it typically is loam, but the range includes silt loam 
high in content of sand. The C horizon has hue of 10YR, 
value of 3 or 4, and chroma of 1 or 2. It is dominantly 
loam or sandy loam but in some pedons has strata of 
loamy sand. It has few to many mottles. 


Tama series 


The Tama series consists of well drained, moderately 
permeable soils on loess-covered uplands. These soils 
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formed in loess. The native vegetation was grasses. 
Slope ranges from 2 to 9 percent. 

Tama soils are similar to Richwood soils and 
commonly are adjacent to Atterberry, Downs, and 
Worthen soils. The substratum of Richwood soils is 
coarser textured than that of the Tama soils. Atterberry 
Soils are on broad ridges above the Tama soils. Their B 
horizon is grayer than that of the Tama soils. Downs 
Soils are in positions on the landscape similar to those of 
the Tama soils. Their A1 horizon is thinner than that of 
the Tama soils. Worthen soils are near waterways and 
are lower on the landscape than the Tama soils. Also, 
their A horizon is thicker. 

Typical pedon of Tama silt loam, 2 to 5 percent slopes 
(fig. 20), in a cultivated field; 2,070 feet west and 25 feet 
north of the center of sec. 26, T. 94 М., В. 4 W. 


Ар--0 to 8 inches; very dark brown (10YR 2/2) silt loam, 
dark grayish brown (10YR 4/2) dry; weak fine 
subangular blocky structure; friable; neutral; abrupt 
smooth boundary. 

А12--8 to 12 inches; very dark grayish brown (10YR 
3/2) silt loam, dark grayish brown (10YR 4/2) dry; 
very dark brown (10YR 2/2) coatings on faces of 
peds; weak very fine and fine subangular blocky 
structure; friable; neutral; clear smooth boundary. 

АЗ--12 to 19 inches; very dark grayish brown (10YR 
3/2) silt loam, grayish brown (10YR 5/2) dry; very 
dark brown (10YR 2/2) coatings on faces of peds; 
weak very fine and fine subangular blocky structure; 
friable; slightly acid; clear smooth boundary. 

B21t—19 to 24 inches; brown (10YR 4/3) silty clay loam; 
weak fine subangular blocky structure; friable; thin 
discontinuous very dark grayish brown (10YR 3/2) 
clay films; medium acid; clear smooth boundary. 

B221—24 to 34 inches; yellowish brown (10YR 5/4) silty 
clay loam; weak fine prismatic structure parting to 
weak fine subangular blocky; friable; thin 
discontinuous dark brown (10YR 3/3) clay films on 
prisms; strongly acid; gradual smooth boundary. 

B31—34 to 42 inches; yellowish brown (10 YR 5/6) silt 
loam; weak fine prismatic structure parting to weak 
fine subangular blocky; friable; thin discontinuous 
yellowish brown (10YR 5/4) clay films; strongly acid; 
clear smooth boundary. 

B32—42 to 52 inches; yellowish brown (10YR 5/4) silt 
loam; weak coarse prismatic structure; friable; 
discontinuous silt coatings, light gray (10YR 7/1) 
dry; medium acid; gradual smooth boundary. 

C—52 to 60 inches; yellowish brown (10YR 5/4) silt 
loam; massive; friable; few fine faint grayish brown 
(10YR 5/2) mottles; common concretions 
(manganese oxide); medium acid. 


The thickness of the solum ranges from 36 to 60 
inches. The A horizon is 12 to 20 inches thick. The Ap or 
A1 horizon is black (10YR 2/1), very dark brown (10YR 
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Figure 20.—Protile of Тата silt loam. This soil has а dark 
surface layer. 


2/2), or very dark grayish brown (10YR 3/2). It is silt 
loam or silty clay loam. The B horizon has hue of 10YR, 
value of 4 or 5, and chroma of 3 to 6. The B2t horizon is 
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silty clay loam in which the content of clay ranges from 
28 to 34 percent. The B3 and C horizons have few 
mottles or are not mottled. 


Terril series 


The Terril series consists of moderately well drained 
soils that are moderately permeable in the upper part 
and rapidly permeable in the substratum. These soils are 
on foot slopes and alluvial fans. They formed in loamy 
alluvium. The native vegetation was grasses. Slope 
ranges from 2 to 5 percent. 

Terril soils are similar to Spillville soils and commonly 
are adjacent to Ankeny, Sparta, and Spillville soils. 
Ankeny and Spillville soils are on bottom land below the 
Terril soils. The A horizon of Ankeny soils contains more 
sand and less clay than that of the Terril soils. The A 
horizon of Spillville soils is thicker than that of the Terril 
soils. Sparta soils commonly are on uplands above the 
Terril soils. Their solum contains more sand and less 
clay throughout than that of the Terril soils. Also, their A 
horizon is thinner. . 

Typical pedon of Terril loam, sandy substratum, 2 to 5 
percent slopes, 330 feet north and 1,470 feet west of 
the southeast corner of sec. 14, T. 93 N., В. 5 W. 


A11—0 to 14 inches; black (10YR 2/1) loam, very dark 
grayish brown (10YR 3/2) dry; weak fine granular 
structure parting to weak fine subangular blocky; 
friable; neutral; clear smooth boundary. 

A12—14 to 23 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; black (10YR 
2/1) coatings on faces of peds; weak fine granular 
structure parting to weak fine subangular blocky; 
friable; neutral; clear smooth boundary. 

A3—23 to 27 inches; very dark grayish brown (10YR 
3/2) loam, grayish brown (10YR 5/2) dry; very dark 
brown (10YR 2/2) coatings on faces of peds; weak 
fine subangular blocky structure; friable; neutral; 
clear smooth boundary. 

. Be—27 to 36 inches; brown (10YR 4/3) loam; very dark 
grayish brown (10YR 3/2) coatings on faces of 
peds; weak fine subangular blocky structure; friable; 
neutral; clear smooth boundary. 

B31—36 to 42 inches; yellowish brown (10YR 5/4) loam; 
weak medium prismatic structure; friable; neutral; 
clear smooth boundary. 

B32—42 to 49 inches; dark yellowish brown (10YR 4/4) 
loam; weak medium prismatic structure; friable; 
neutral; clear smooth boundary. 

C—49 to 60 inches; yellowish brown (10YR 5/4) loamy 
sand; single grained; loose; stratum of sandy loam 
at 52 inches; neutral. 


The solum ranges from about 36 to 60 inches in 
thickness. It is neutral or slightly acid. 

The A horizon is 24 to 36 inches thick. It is black 
(10YR 2/1) or very dark brown (10YR 2/2) in the upper 


Soil survey 


part and very dark brown (10ҮН 2/2) or very dark 
grayish brown (10YR 3/2) in the lower part. It typically is 
loam, but the range includes silt loam and clay loam. 
The B horizon has hue of 10YR, value of 3 to 5, and 
chroma of 3 or 4. It typically is loam, but the range 
includes clay loam. In some pedons the lower part of the 
B3 horizon and the C horizon have a few faint mottles. 
The C horizon is loamy sand or gravelly sand. 


Volney series 


The Volney series consists of well drained and 
somewhat excessively drained soils. Permeability is 
moderately rapid in the upper part and very rapid in the 
substratum. These soils are on alluvial fans and the 
lower parts of narrow upland drainageways. They formed 
in loamy alluvium that has varying amounts of limestone 
fragments (fig. 21). The native vegetation was grasses. 
Slope ranges from 2 to 12 percent. 

Volney soils are similar to Marlean soils and commonly 
are adjacent to Dorchester and Dubuque soils. The A 
horizon of Marlean soils is thinner than that of the 
Volney soils. Dorchester soils do not contain coarse 
fragments of limestone and are more stratified than the 
Voiney soils. Also, they are nearer the drainageways and 
lower on the landscape. Dubuque soils formed in loess 
and in a thin layer of limestone residuum. They are on 
uplands above the Volney soils. 

Typical pedon of Volney channery silt loam, 5 to 12 
percent slopes, 462 feet east and 132 feet south of the 
northwest corner of sec. 26, T. 93 N., R. 3 W. 


A11—0 to 11 inches; very dark brown (10YR 2/2) 
channery silt loam, very dark grayish brown (10YR 
3/2) dry; weak fine granular and weak fine 
subangular blocky structure; friable; about 25 
percent channery limestone fragments; slight 
effervescence; mildly alkaline; clear smooth 
boundary. 

A12—11 to 20 inches; black (10YR 2/1) channery silt 
loam, very dark grayish brown (10YR 3/2) dry; weak 
fine subangular blocky structure; friable; about 15 
percent channery limestone fragments; slight 
effervescence; mildly alkaline; clear wavy boundary. 

A13—20 to 29 inches; very dark brown (10YR 2/2) very 
flaggy silt loam, dark grayish brown (10YR 4/2) dry; 
weak very fine subangular blocky structure; friable; 
about 60 percent flaggy limestone fragments; slight 
effervescence; mildly alkaline; gradual irregular 
boundary. 

С--29 to 60 inches; mixed very dark brown (10YR 2/2), 
very dark grayish brown (10YR 3/2), and brown 
(10YR 4/3) flaggy silt loam; massive; friable; about 
70 percent flaggy limestone fragments; slight 
effervescence; mildly alkaline. 
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Figure 21.—Profile of Volney channery silt loam, which 
formed in alluvium containing limestone 
fragments. 


The solum, or the A1 horizon, ranges from 24 to 36 
inches in thickness. It generally is black (10YR 2/1) or 
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very dark brown (10YR 2/2) but in some pedons is very 
dark gray (10YR 3/1) or very dark grayish brown (10YR 
3/2) in the lower part. It is mildly alkaline or moderately 
alkaline. It is channery or flaggy silt loam or channery 
loam in which the content of sand is 20 to 40 percent. 
The content of hard limestone fragments varies within 
short distances. It generally increases with increasing 
depth. It ranges, by volume, from 15 to 30 percent in the 
upper part of the A horizon and is as much as 75 
percent in the lower part. 


Wapsie series 


The Wapsie series consists of well drained soils that 
are moderately permeable in the upper part and very 
rapidly permeable in the lower part. These soils are on 
stream benches. They formed in 24 to 32 inches of 
loamy material and in the underlying coarse sand and 
gravel. The native vegetation was mixed grasses and 
trees. Slope ranges from 0 to 5 percent. 

Wapsie soils are similar to Saude soils and commonly 
are adjacent to Lawler, Saude, and Waukee soils. Their 
A horizon is thinner than.that of the adjacent soils. 
Lawler soils are in the lower lying areas on the stream 
benches. Their B horizon is grayer than that of the 
Wapsie soils. Saude and Waukee soils are in positions 
on the landscape similar to those of the Wapsie soils. 
Waukee soils are deeper to the coarse sand and gravel 
than the Wapsie soils. 

Typical pedon of Wapsie loam, 0 to 2 percent slopes, 
in a cultivated field; 1,564 feet east and 848 feet south 
of the northwest corner of sec. 16, T. 92 N., R. 5 W. 


Ap 一 0 to 8 inches; very dark grayish brown (10YR 3/2) 
loam, grayish brown (10YR 5/2) dry; weak fine 
subangular blocky structure; friable; slightly acid; 
abrupt smooth boundary. 

B1—8 to 12 inches; brown (10YR 4/3) loam; weak fine 
subangular blocky structure; friable; medium acid; 
clear smooth boundary. 

B21t—12 to 17 inches; yellowish brown (10 YR 5/4) 
loam; dark yellowish brown (10YR 4/4) coatings on 
faces of peds; weak fine subangular blocky 
structure; friable; thin discontinuous dark brown 
(7.5YR 3/2) clay films; medium acid; clear smooth 
boundary. 

B22t—17 to 25 inches; yellowish brown (10YR 5/4) 
loam; dark yellowish brown (10YR 4/4) coatings on 
faces of peds; weak fine subangular blocky 
Structure; friable; thin discontinuous dark brown 
(7.5YR 3/2) clay films; medium acid; clear smooth 
boundary. 

I[B31t—25 to 29 inches; brown (7.5YR 4/4) sandy loam; 
weak fine subangular blocky structure; very friable; 
dark brown (7.5YR 3/2) clay bridging; medium acid; 
clear smooth boundary. 
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IIB32t—29 to 38 inches; brown (7.5YR 4/4) gravelly 
loamy sand; single grained; loose; dark brown 
(7.5УВ 3/2) clay bridging; medium acid; clear 
smooth boundary. 

IIC—38 to 60 inches; brown (7.5YR 4/4) gravelly sand; 
single grained; loose; medium acid. 


The thickness of the solum ranges from 24 to 40 
inches. The depth to sand and gravel is 24 to 32 inches. 

The Ap horizon is very dark brown (10YR 2/2) or very 
dark grayish brown (10YR 3/2). The A1 horizon is very 
dark gray (10YR 3/1) or very dark brown (10YR 2/2). It 
is 6 to 9 inches thick. Some pedons have an A2 horizon, 
which has hue of 10YR, value of 4 or 5, and chroma of 2 
or 3. The B2 horizon has hue of 10YR or 7.5YR, value of 
4 or 5, and chroma of 3 to 8. It is loam or sandy loam. 
The ІІВЗ horizon is sandy loam, loam, or sandy clay 
loam in the upper part and sandy loam or gravelly loamy 
sand in the lower part. The IIC horizon has hue of 10YR 
or 7.5YR, value of 4 to 6, and chroma of 4 to 8. It is 
sand, coarse sand, or gravelly sand. The content of 
gravel in this horizon is dominantly 5 to 15 percent but in 
some strata is 20 to 50 percent. 


Waukee series 


The Waukee series consists of well drained soils that 
are moderately permeable in the upper part and very 
rapidly permeable in the substratum. These soils are on 
stream benches. They formed in loamy material 32 to 40 
inches deep over sand and gravel. The native vegetation 
was grasses. Slope ranges from 0 to 2 percent. 

Waukee soils are similar to Saude soils and commonly 
are adjacent to Lawler, Saude, and Wapsie soils. Saude 
and Wapsie soils are in positions on the landscape 
similar to those of the Waukee soils. They are underlain 
by sand and gravel at a depth of 24 to 32 inches. Also, 
the A horizon of Wapsie soils is thinner than that of the 
Waukee soils. The somewhat poorly drained Lawler soils 
are in the lower lying areas on the stream benches. The 
upper part of their B horizon is grayer than that of the 
Waukee soils. 

Typical pedon of Waukee loam, 0 to 2 percent slopes, 
in a cultivated field; 880 feet east and 45 feet south of 
the center of sec. 9, T. 92 N., R. 6 W. 


Ap—0 to 7 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; weak very fine 
granular structure; friable; neutral; abrupt smooth 
boundary. 

_ A12—7 to 11 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; weak fine 
subangular blocky structure parting to weak fine 
granular; friable; neutral; clear smooth boundary. 

АЗ--11 to 17 inches; very dark grayish brown (10YR 
3/2) loam, grayish brown (10YR 5/2) dry; weak fine 
subangular blocky structure; friable; neutral; clear 
smooth boundary. 
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B2— 17 to 27 inches; dark yellowish brown (10YR 4/4) 
loam; brown (10YR 4/3) coatings on faces of peds; 
weak fine subangular blocky structure; friable; 
slightly acid; clear smooth boundary. 

B3—27 to 38 inches; yellowish brown (10YR 5/4) sandy 
clay loam; dark yellowish brown (10YR 4/4) coatings 
on faces of peds; weak fine subangular blocky 
structure; friable; slightly acid; abrupt wavy 
boundary. 

1С1--38 to 44 inches; yellowish brown (10ҮН 5/6) sand; 
single grained; loose; slightly acid; abrupt wavy 
boundary. 

1С2--44 to 60 inches; yellowish brown (10YR 5/4) 
gravelly sand; single grained; loose; strong brown 
(7.5YR 5/6) sandy loam bands in the lower part; 
neutral. 


The thickness of the solum ranges from 30 to 48 
inches. The A horizon is about 8 to 12 inches thick. The 
A1 or Ap horizon is black (10YR 2/1) or very dark brown 
(10YR 2/2). It typically is loam, but the range includes 
silt loam. The B2 horizon has hue of 10YR, value of 4 or 
5, and chroma of 3 to 6. It is loam or sandy clay loam in 
which the content of clay ranges from 20 to 26 percent. 
In some pedons a layer of sandy loam is directly above 
the ПС horizon. This layer is less than 6 inches thick. 
The ИС horizon is coarse loamy sand, gravelly sand, or 
sand. The content of gravel in this horizon typically is 
about 10 to 20 percent, but in some pedons it is as 
much as 50 percent. 


Winneshiek series 


The Winneshiek series consists of well drained, 
moderately permeable soils on uplands. These soils 
formed in 20 to 30 inches of loamy material and in a thin 
layer of clayey limestone residuum. The native 
vegetation was mixed grasses and trees. Slope ranges 
from 2 to 9 percent. 


Winneshiek soils are similar to Rockton soils and 
commonly are adjacent to Bassett, Goss, and Nordness 
5015. The A horizon of Rockton soils is thicker than that 
of the Winneshiek soils. Bassett soils formed in loamy 
sediments and in the underlying glacial till. They are on 
ridges above the Winneshiek soils. Goss soils formed in 
loamy sediments and in the underlying clayey residuum 
of limestone. They are on side slopes above the 
Winneshiek soils. Nordness soils are underlain by 
limestone bedrock within a depth of 20 inches. They are 
on side slopes below the Winneshiek soils. 


Typical pedon of Winneshiek loam, 20 to 30 inches to 
limestone, 2 to 5 percent slopes, in a cultivated field; 
1,188 feet north and 400 feet east of the southwest 
corner of sec. 24, T. 93 N., R. 5 W. 
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Ap 一 0 to 8 inches; very dark grayish brown (10ҮН 3/2) 
loam, grayish brown (10ҮН 5/2) dry; weak fine 
subangular blocky structure; friable; neutral; abrupt 
smooth boundary. 

B1—8 to 12 inches; brown (10YR 4/3) loam; weak fine 
subangular blocky structure; friable; neutral; clear 
smooth boundary. 

B21t—12 to 22 inches; dark yellowish brown (10YR 4/4) 
clay loam; brown (10YR 4/3) coatings on faces of 
peds; moderate fine subangular blocky structure; 
friable; thin discontinuous very dark grayish brown 
(10YR 3/2) clay films; neutral; abrupt wavy 
boundary. 

IIB22t—22 to 27 inches; yellowish brown (10YR 5/6) 
clay; strong fine subangular blocky structure; very 
firm; thick discontinuous dark brown (7.5YR 3/2) 
clay films; neutral; abrupt wavy boundary. 

IIR—27 inches; hard, fractured limestone bedrock. 


The thickness of the solum, or the depth to limestone 
bedrock, ranges from 20 to 30 inches. The solum is 
neutral to medium acid. 

The Ap horizon is very dark brown (10YR 2/2) or very 
dark grayish brown (10YR 3/2). The A1 horizon is very 
dark gray (10YR 3/1) or very dark brown (10YR 2/2). It 
is 6 to 9 inches thick. Pedons in uncultivated areas have 
an A2 horizon, which is brown (10YR 4/3) or dark 
grayish brown (10YR 4/2). The B1 and B21t horizons 
are loam or clay loam in which the content of clay 
ranges from 20 to 28 percent. The B21t horizon has hue 
of 10YR, value of 4, and chroma of З or 4. The IIB22t 
horizon is clay loam, clay, or silty clay. It is no more than 
6 inches thick. In some pedons it occurs only as thin 
rinds around flaggy limestone fragments. 


Worthen series 


The Worthen series consists of well drained, 
moderately permeable soils on alluvial fans and foot 
Slopes. These soils formed in silty local alluvium. The 
native vegetation was grasses. Slope ranges from 2 to 5 
percent. 

Worthen soils are similar to Huntsville and Kennebec 
soils and commonly are adjacent to Arenzville, Otter, 
and Tama soils. The B horizon of Huntsville soils is less 
well expressed and less acid than that of the Worthen 
soils. Kennebec soils are somewhat poorly drained. Their 
B horizon is grayer than that of the Worthen soils. 
Arenzville soils formed in stratified sediments 20 to 40 
inches deep over an older buried soil. Otter soils are 
poorly drained and do not have a B horizon. Their C 
horizon is grayer than that of the Worthen soils. Tama 
Soils have a higher content of clay in the B horizon than 
the Worthen soils and a thinner A horizon. They are on 
upland ridges and side slopes above the Worthen soils. 
Arenzville, Huntsville, and Otter soils are in the lower 
lying areas on bottom land. 
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Typical pedon of Worthen silt loam, 2 to 5 percent 
slopes, 518 feet east and 300 feet south of the 
northwest corner of sec. 9, T. 92 N., R. 6 W. 


Ap 一 0 to 8 inches; very dark brown (10YR 2/2) silt loam, 
dark grayish brown (10YR 4/2) dry; black (10YR 
2/1) coatings on faces of peds; weak fine 
subangular blocky structure; friable; neutral; abrupt 
smooth boundary. 

А12--8 to 14 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; black 
(10YR 2/1) coatings on faces of peds; weak fine 
granular structure; friable; slightly acid; gradual 
smooth boundary. 

A13—14 to 25 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; black 
(10YR 2/1) coatings on faces of peds; weak fine 
subangular blocky structure parting to weak fine 
granular; friable; slightly acid; clear smooth 
boundary. 

A3—25 to 30 inches; very dark grayish brown (10YR 
3/2) silt loam, dark grayish brown (10YR 4/2) dry; 
very dark brown (10YR 2/2) coatings on faces of 
peds; weak fine subangular blocky structure; friable; 
medium acid; clear smooth boundary. 

B21—30 to 36 inches; brown (10YR 4/3) silt loam; dark 
brown (10YR 3/3) coatings on faces of peds; weak 
fine subangular blocky structure; friable; medium 
acid; clear smooth boundary. 

B22—36 to 41 inches; yellowish brown (10YR 5/6) silt 
loam; dark yellowish brown (10YR 4/4) coatings on 
faces of peds; weak medium prismatic structure 
parting to weak fine subangular blocky; friable; 
Slightly acid; clear smooth boundary. 

B3—41 to 54 inches; yellowish brown (10YR 5/6) silt 
loam; weak medium prismatic structure; friable; 
neutral; clear smooth boundary. 

C—54 to 60 inches; yellowish brown (10YR 5/6) silt 
loam; few fine faint grayish brown (10YR 5/2) and 
strong brown (7.5YR 5/6) mottles; massive; friable; 
few dark reddish concretions (manganese oxide); 
neutral. 


The thickness of the solum ranges from 40 to 60 
inches. The A horizon is 24 to 36 inches thick. It is black 
(10YR 2/1), very dark brown (10YR 2/2), or very dark 
grayish brown (10YR 3/2). The B horizon is silt loam in 
which the content of clay ranges from 18 to 26 percent. 
In some pedons the lower part of the B3 horizon and the 
C horizon have a few faint mottles. 


Zwingle series 


The Zwingle series consists of poorly drained, very 
slowly permeable soils on stream benches or foot slopes 
below limestone bluffs (fig. 22). These soils formed in 
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Figure 22.—An area of Zwingle soils on a high stream terrace. Medary Variant soils are on the terrace escarpment, and Dorchester 
and Caneek soils are on the bottom land. 


clayey and silty lacustrine sediments. The native 
vegetation was trees. Slope ranges from 0 to 9 percent. 

Zwingle soils commonly are adjacent to Caneek, 
Dorchester, and Medary Variant soils. Caneek and 
Dorchester soils formed in silty alluvial material on 
bottom land. The moderately well drained Medary 
Variant soils are on escarpments on the stream 
benches. Their B horizon is less gray than that of the 
Zwingle soils. 

Typical pedon of Zwingle silt loam, 0 to 2 percent 
slopes, in a pasture; 50 feet south and 1,248 feet west 
of the center of sec. 22, T. 94 М., R. 3 W. 


Ap—0 to 6 inches; dark grayish brown (10YR 4/2) silt 
loam, light brownish gray (10YR 6/2) dry; moderate 
fine subangular blocky structure; friable; strongly 
acid; abrupt smooth boundary. 


А2--6 to 10 inches; grayish brown (10YR 5/2) silt loam, 
light gray (10YR 7/2) dry; weak thin platy and weak 
fine granular structure; friable; strongly acid; abrupt 
smooth boundary. 

B21t—10 to 15 inches; dark brown (7.5YR 4/2) clay; 
common fine distinct brown (7.5YR 5/4) mottles; 
strong fine angular blocky structure; very firm; few 
dark concretions (manganese oxide); thick 
continuous dark brown (7.5YR 4/2) clay films; very 
strongly acid; gradual smooth boundary. 

B22t—15 to 25 inches; dark brown (7.5YR 4/2) clay; 
common fine distinct light brown (7.5YR 6/4) and 
reddish yellow (7.5YR 6/6) mottles; strong fine 
angular blocky structure; very firm; few dark 
concretions (manganese oxide); thick continuous 
dark brown (7.5YR 4/2) clay films; strongly acid; 
clear smooth boundary. 
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B23t—25 to 32 inches; brown (7.5YR 5/2 and 5/4) clay; 
common fine distinct grayish brown (10YR 5/2) 
mottles; strong fine angular blocky structure; very 
firm; thick continuous brown (7.5YR 5/2) clay films; 
strongly acid; clear smooth boundary. 

B24t—32 to 48 inches; dark reddish gray (5YR 4/2) clay; 
dark yellowish brown (10YR 4/4) streaks; strong fine 
angular blocky structure; very firm; medium acid; 
abrupt smooth boundary. 

С1--48 to 56 inches; mottled yellowish brown (10YR 
5/4) and grayish brown (10YR 5/2) clay; massive; 
very firm; neutral; gradual smooth boundary. 

C2—56 to 60 inches; yellowish brown (10YR 5/4) silty 
clay loam; massive; firm; strong effervescence; 
mildly alkaline. 
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The thickness of the solum ranges from 40 to 60 
inches. The A1 horizon typically is silt loam but in some 
pedons is silty clay loam. It is 2 to 5 inches thick. It is 
very dark gray (10YR 3/1), dark grayish brown (10YR 
4/2), or dark gray (10YR 4/1). The A2 horizon has hue 
of 10YR or 7.5YR, value of 4 to 6, and chroma of 1 or 2. 
The B horizon has hue of 7.5YR, 2.5YR, 5YR, or 10YR, 
value of 3 to 6, and chroma of 2 to 6. It has mottles with 
chroma of 1 or 2. It is silty clay or clay in which the 
content of clay is as much as 60 percent. The C horizon 
has hue of 10YR or 7.5YR, value of 4 to 6, and chroma 
of 2 to 4. 


formation of the soils 
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The paragraphs that follow relate the factors of soil 
formation to the soils in Clayton County and describe the 
processes that result in the formation of soil horizons. 


factors of soil formation 


Soil forms through processes acting on deposited or 
accumulated geologic material. The characteristics of the 
soil at any given point are determined by the physical 
and mineralogical composition of the parent material, the 
climate under which the soil material has accumulated 
and existed since accumulation, the plant and animal life 
on and in the soil, the relief, and the length of time that 
the forces of soil formation have acted on the soil 
material (5). Human activities also affect soil formation. 

Climate and plant and animal life, chiefly plants, are 
the active factors of soil formation. They act on the 
parent material that has accumulated through the 
weathering of rocks and slowly change it into a natural 
body that has genetically related horizons. The effects of 
climate and plant and animal life are conditioned by 
relief. The parent material affects the kind of profile that 
forms and, in extreme cases, determines it almost 
entirely. Finally, time is needed for the changing of 
parent material into a soil. A long period generally is 
needed for the development of distinct horizons. 

The factors of soil formation are so closely interrelated 
in their effects on the soil that few generalizations can 
be made regarding the effect of any one factor unless 
conditions are specified for the others. 


parent material 


The accumulation of parent material is the first step in 
the formation of a soil. Some thin layers of several soils 
in the county formed as a result of the weathering of 
bedrock. Most of the soils, however, formed in material 
that was transported from the site of the parent rock and 
deposited at a new location through the action of glacial 
ice, water, wind, and gravity. 

The principal parent materials in the county are loess, 
alluvium, residuum, glacial drift, and eolian sand. Much 
less extensive are lacustrine deposits and deposits of 
organic material. 

Loess, a silty material deposited by wind, covers about 
85 percent of the county. It ranges in depth from about 
15 to 20 feet on the more stable ridges to a thin mantle 
of less than 4 to 10 feet on the side slopes. It overlies 


limestone bedrock and in some areas overlies both 
glacial till and limestone bedrock. The base of the 
Wisconsin-age loess in lowa is 16,500 to 29,000 years 
old (77). Loess consists mostly of silt and some clay. It 
does not contain coarse sand or gravel, which were too 
large to be moved by the wind, but it does contain small 
amounts of fine sand and very fine sand, generally less 
than 5 percent. 

Atterberry, Downs, Exette, Fayette, and Tama soils 
formed in a layer of loess more than 60 inches thick. 
Dubuque, Frankville, and Luana soils formed in a layer of 
loess less than 40 inches deep over limestone. Mottland 
and Nordness soils formed in a very thin layer of loess 
underlain by bedrock. 

Alluvium is material that has been deposited by rivers 
and streams. Alluvial deposits of Late Wisconsin age are 
on the flood plains and terraces in the county. On about 
4 percent of the acreage, the soils formed in this 
material. The major areas where the soils formed in 
alluvium are along the Turkey, Volga, and Mississippi 
Rivers and their tributaries. Large flood plains are along 
the Mississippi and Turkey Rivers, and a stream terrace 
of about 800 acres is in an area along the Volga River 
near the town of Volga. 

Much of the alluvium in the county washed from loess- 
covered slopes in the uplands. The alluvial sediments 
commonly are silty and low in content of sand. 
Arenzville, Chaseburg, Huntsville, Kennebec, Ossian, and 
Otter soils formed in silty alluvium. Spillville and Terril 
soils formed in loamy alluvium. They contain more sand 
than the silty soils. 

Textural differences among the alluvial soils are 
accompanied by some variations in the chemical and 
mineralogical composition of the soils. Some soils 
formed in recently deposited, calcareous alluvium. 
Examples are Caneek, Dorchester, and Volney soils. The 
other alluvial soils on flood plains are free carbonates 
and are neutral to medium acid. 

Some alluvial material on foot slopes has been 
transported only a short distance. This local alluvium 
retains many characteristics of the soils on the slopes 
from which it has eroded. Worthen soils, which are on 
alluvial fans and foot slopes directly below loess-covered 
slopes, formed in this material. 

The soils on terraces or second bottoms also formed 
in alluvium. They are above the flood plain and generally 
are not subject to flooding. Most are underlain by 
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coarser textured material within a depth of 4 to 6 feet. 
Their texture varies. Bertrand, Canoe, and Festina soils 
formed in silty alluvium, whereas Lawler, Saude, and 
Waukee soils formed in loamy alluvium overlying coarse 
sand and gravel. 

Residuum is material weathered in place from 
sedimentary rocks. Limestone, sandstone, and shale are 
the types of sedimentary rocks in Clayton County (fig. 
23). In most areas loess or glacial drift covers the 
residuum. The solum formed entirely in residuum in only 
a few areas. The solum in Goss soils formed almost 
entirely in residuum of limestone, and that in some areas 
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of Calamine and Jacwin soils formed almost entirely in 
residuum of shale. 

In Clayton County the layer of residuum generally is 
less than 6 inches deep over bedrock. A deposit of loess 
overlies a thin layer of residuum in Dubuque and 
Frankville soils. A layer of loamy material overlies a thin 
layer of limestone residuum in Rockton and Winneshiek 
soils. In some areas thin layers of glacial drift are directly 
above the residuum and are interbedded in the upper 
part of the residuum. 

The residuum commonly is silty clay or clay. That 
weathered from limestone or sandstone commonly has a 


Figure 23.—Outcrop of hard, fractured limestone bedrock. Bedrock crops out in many areas throughout the county. 
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reddish hue, whereas that weathered from shale is more 
yellowish. 

Glacial drift is all rock material transported or 
deposited by glacial ice änd all material of dominantly 
glacial origin deposited in the sea or in bodies of glacial 
melt water. It includes glacial till, which is unsorted 
sediment, the particles of which range in size from 
boulders to clay. The first of the glacial advances over 
Clayton County was the Nebraskan Glaciation, which 
occurred about 750,000 years ago (6, 8, 72). It was 
followed by the Kansan Glaciation, which began about 
500,000 years ago. A third period of glaciation, called 
the lowan Substage of the Wisconsin Glaciation, 
formerly was recognized (5), but it is now considered 
questionable. Intensive geomorphic and stratigraphic 
studies indicate that the landscape is a multilevel 
sequence of erosion surfaces and that many of the 
levels are cut into the Kansan and Nebraskan till (74). 

Glacial drift is not extensive in Clayton County. In most 

-areas the loess is underlain by scattered thin layers of 
drift at a depth of 6 to 15 feet. The drift is near the 
surface of Lindley soils, which formed in loam and clay 
loam glacial till. In the southwestern part of the county, a 
loamy mantle uniformly covers the drift. It generally is 1 
or 2 feet thick, but in the lower, concave areas in the 
waterways, it is as much as 40 inches thick. A stone line 
or pebble band commonly separates the friable loamy 
mantle from the more dense, firm loam glacial till. In 
some areas the till has pockets of coarse textured 
material. 

Bassett, Clyde, Floyd, Kenyon, and Oran soils formed 
in loamy material and in the underlying glacial till or titl- 
derived sediments. Because they are in downslope areas 
and drainageways, Clyde and Floyd have a loamy mantle 
that is thicker than that of the other upland soils formed 
in glacial till. Rockton and Winneshiek soils formed in 
loamy till-derived sediments that are underlain by 
limestone bedrock at a depth of 2 to 3 feet. 

Boulders 3.to 15 feet in diameter are on the surface of 
some areas mantled by glacial drift. Boulders and stones 
6 to 30 inches in diameter are concentrated on the 
Clyde and Floyd soils in many of the upland 
drainageways. 

Eolian sand is not extensive in Clayton County. It is 
deposited along the valleys of the major streams. These 
deposits are much higher in content of sand than the 
deposits of loess. Other areas of eolian sand occur as 
low mounds or dunes on the glacial till plains. In these 
areas the sand is underlain by till at various depths. 

Wind-deposited sand is mainly fine and very fine 
quartz that is highly resistant to weathering. It has not 
been altered appreciably since it was deposited. Chelsea 
and Sparta soils formed mainly in wind-deposited loamy 
sand. Orwood soils formed in wind-deposited loamy 
material. 

Lacustrine sediments are deposited in lake water. 
They are exposed when the water level in the lakes is 
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lowered or the elevation of the land is raised. Not 
extensive in Clayton County, they are only on high 
benches along tributaries of the Mississippi River. Slack 
water material was deposited when the Mississippi River 
was blocked late in the glacial period. It extends to about 
3 miles from the river along some of its tributaries. 

The lacustrine deposits in the county are clayey. The 
content of clay ranges from 38 to 60 percent. The 
deposits are 2 to 5 feet deep over silty alluvial 
sediments. Medary Variant and Zwingle soils formed in 
these deposits. 

Organic material is the parent material of muck and 
peat. Mucky soils are characterized by organic plant 
remains that are more thoroughly decomposed than 
those in peat. They are in small wet areas in the county 
where poor drainage has retarded the decay of plant 
remains. Palms muck is an example. The organic 
material in the county generally is about 18 to 50 inches 
thick, but a few deposits on small mounds are thicker. 


climate 


The soils in Clayton County probably formed under the 
influence of a midcontinental subhumid climate for at 
least 5,000 years. Between 5,000 and 16,000 years ago, 
the climate favored the growth of forest vegetation (70, 
19). The morphology of most of the soils in the county 
indicates that the climate under which they formed is 
similar to the present one. The climate generally is 
uniform throughout the county but is marked by wide 
seasonal extremes in temperature. Precipitation is 
distributed throughout the year. 

Climate is a major factor in determining what soils 
form in the various parent materials. It affects the rate 
and intensity of hydrolysis, carbonation, oxidation, and 
other important chemical reactions in the soil. 
Temperature, rainfall, relative humidity, and length of the 
frost-free period affect the kind of vegetation on the soil. 

Local conditions somewhat modity the effect of the 
general climate of a region on soil formation. For 
example, the microclimate on south-facing slopes is 
warmer and less humid than that in nearby areas. Low 
lying, poorly drained areas are wetter and colder than 
most of the areas around them. 


plant and animal life 


Plant and animal life has an important effect on soil 
formation. Plant life is especially significant. It helps to 
initiate soil formation. As they grow and die, plants add 
organic matter to the upper layers of the soil. The native 
grasses, which have myriads of fibrous roots that extend 
to a depth of 10 to 20 inches, add large amounts of 
organic matter to the surface layer. Trees commonly 
feed on plant nutrients deep in the subsoil. As a result, 
they add little organic matter to the surface layer other 
than that added by fallen leaves and dead branches or 
trunks. Much of the organic matter from dead trees 
remains on the surface or is lost through decomposition. 
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Kenyon soils are typical of soils that formed under 
prairie grasses. Dubuque and Lindley are typical of soils 
that formed under trees. Atterberry and Cran soils have 
properties intermediate between those of soils that 
formed entirely under prairie grasses and those of soils 
that formed entirely under trees. Soils that formed under 
trees have a dark surface layer that generally is less 
than 5 inches thick. They have a lighter colored A2 
horizon directly below the surface layer. In contrast, soils 
that formed under prairie grasses contain a large amount 
of organic matter derived from roots and have a thick 
dark surface layer. 

Tama, Downs, and Fayette soils are members of a 
biosequence, or a group of soils that formed in the same 
parent material and under similar environmental 
conditions but supported different kinds of native 
vegetation. Tama soils formed under prairie grasses, 
Downs soils under mixed grasses and trees, and Fayette 
soils under trees. The main morphological differences 
among the three soils are the result of the different kinds 
of native vegetation. 

The activities of burrowing animals and insects tend to 
loosen and aerate the upper. few feet of the soil. 


relief 


Relief indirectly affects soil formation through its effect 
on drainage. In Clayton County it ranges from nearly 
level to very steep. Many nearly level soils are frequently 
flooded and have a seasonal high water table. Water 
soaks into nearly level soils that are not flooded. Much 
of the rainfall runs off the surface of the more sloping 
soils, and less penetrates the surface. The steeper 
Nordness soils are an example. They show very little 
evidence of soil formation. 

The color of the subsoil is affected by natural 
drainage. It is dominantly olive gray, for example, in the 
poorly drained Ossian soils, which have a seasonal high 
water table at a depth of 1 to 2 feet. It is dominantly 
yellowish brown in the well drained Bertrand, Downs, 
Fayette, Festina, and Tama soils, which have a seasonal 
high water table below a depth of 6 feet. The subsoil 
tends to be grayish brown and mottled in the somewhat 
poorly drained Atterberry, Canoe, Floyd, Lawler, and 
Oran soils. Of the soils that formed under prairie 
grasses, those that have a seasonal high water table 
generally contain more organic matter in the surface 
layer than those that are well drained. 

Some of the properties of Downs, Exette, Fayette, and 
other soils that have a wide slope range vary according 
to the slope. Two of these are the depth to carbonates 
and the thickness of the surface layer. Carbonates are 
closer to the surface in areas where slopes are steepest. 
Also, the surface layer is thinner. Other properties that 
vary according to the slope are the maximum percent of 
clay in the B horizon and the depth to the layer that has 
the highest content of clay (7). Both of these decrease 
with increasing slope (4, 7). 
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Aspect and topographic position, as well as gradient, 
have a significant effect on soil formation. South-facing 
slopes, for example, generally are warmer and drier than 
north-facing slopes and consequently support a different 
kind and amount of vegetation. The nearly level 
Richwood, Rowley, and Ossian soils formed in the same 
kind of parent material and under similar vegetation but 
differ because of slight differences in topographic 
position. Their microrelief affects runoff and the depth to 
the seasonal high water table. The poorly drained Ossian 
soils are at low elevations on stream benches. They 
have a seasonal high water table and impound water for 
short periods. The somewhat poorly drained Rowley soils 
are at the slightly higher elevations on the benches and 
the well drained Richwood soils at the higher elevations. 
Terril and Worthen soils are on foot slopes and in upland 
waterways. They have properties related to the upslope 
soils from which they receive sediments. 

The influence of porous, rapidly permeable parent 
material may override the influence of topography. Even 
though they are no more than gently sloping, Flagler 
soils, for example, are somewhat excessively drained 
because they have a moderately rapidly permeable 
subsoil and a very rapidly permeable substratum. 


time 


Time is needed for the various processes of soil 
formation to take effect. The amount of time needed 
ranges from a few years for the formation of a thin A 
horizon in fresh alluvial deposits, such as the A horizon 
in Caneek silt loam, channeled, to a thousand years or 
more for the formation of a subsoil in many of the older 
upland soils. The older soils have well defined genetic 
horizons. Downs and Fayette soils are examples. The 
younger soils have only weakly expressed horizons. 
Some of the soils that formed in alluvium, for example, 
show little or no evidence of profile development 
because fresh material is deposited periodically. The 
material has not been in place long enough for the 
climate and vegetation to form well defined genetic 
horizons. 

If other factors are favorable, the texture of the subsoil 
generally becomes finer and a greater amount of soluble 
material is leached out as the soils continue to weather. 
Exceptions are soils that formed in quartz sand, such as 
Sparta soils, or in other material that is resistant to 
weathering. These soils do not change much over a long 
period. Other exceptions are the steep Nordness soils. 
These soils form more slowly than the less sloping soils 
in stable areas because only a small amount of water 
penetrates the surface and a large amount runs off. 

In areas where ice, water, or wind has buried organic 
material under soil material, the age of a landscape can 
be determined through radiocarbon dating (73). 
Radiocarbon dates indicate that the loess in which 
Downs, Fayette, and Tama soils formed is probably 
about 14,000 to 20,000 years old. The lowan erosion 
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surface formed during the period when this loess was 
deposited. In areas where it is covered by loamy 
sediments, this surface is less than 14,000 years old (77) 
and the soils on the ridges and side slopes, such as 
Bassett, Kenyon, and Oran soils, are probably much 
younger. Clyde and Floyd soils, which are in 
drainageways and other areas lower on the landscape, 
are younger than the Bassett, Kenyon, and Oran soils. 


human activities 


Important changes took place when Clayton County 
was settled. Some had little effect on soil productivity: 
others had drastic effects. 

Breaking the prairie sod and clearing the timber 
removed and changed the protective plant cover. 
Cultivation increases the susceptibility of the more 
sloping soils to erosion, which removes topsoil, organic 
matter, and plant nutrients. Sheet erosion, which is the 
most prevalent kind of erosion in the county, removes a 
few inches of topsoil at one time. Cultivation generally 
destroys all evidence of this loss. In some areas, shallow 
and deep gullies have formed and the eroded soil 
material has been deposited on the lower slopes. As the 
land was brought under cultivation, the runoff rate 
increased and the rate at which water moved into the 
Soil decreased. As a result, accelerated erosion removed 
part or all of the original surface layer from many of the 
more sloping soils. 

Cultivation and erosion changed the structure and 
consistence of the surface layer of some soils and the 
content of organic matter and level of fertility. In severely 
eroded areas the plow layer commonly includes the 
upper part of the subsoil, which is less friable and finer 
textured than the surface layer. Even in areas that are 
not subject to erosion, compaction by heavy machinery 
reduces the thickness of the surface layer and changes 
the structure. The granular structure characteristic of 
native grassland breaks down when the soils are 
intensively cropped. The surface layer generally is hard 
when dry. The fine textured soils that have been plowed 
many times during wet periods tend to puddle and are 
more slowly permeable than similar soils in uncultivated 
areas. 

Eroded soil material from hillsides commonly is 
deposited in the lower lying areas. For example, 
Arenzville, Caneek, and Dorchester soils, which formed 
in recent alluvium, have strata of light and dark colored 
Soil material washed from the hillsides and deposited by 
floodwater. 

Some management measures decrease the 
susceptibility to erosion, increase soil productivity, and 
reclaim areas not suitable for crops or pasture. For 
example, large areas on bottom land are suitable for 
cultivation because flooding and deposition are 
controlled by diversions at the base of slopes, by 
drainage ditches, and by other measures. Many soils are 
more productive than they were naturally because 


145 


applications of commercial fertilizer and lime have 
overcome deficiencies in plant nutrients. In some areas 
erosion and runoff are controlled by terraces and other 
measures. 

Erosion is the main cause of a decrease in the content 
of organic matter in soils (76). Though they cannot 
increase the content to the level that was characteristic 
of native grassland, measures that control erosion can 
keep the content at a level that is needed when crops 
are grown. 


processes of soil formation 


Horizon differentiation is the result of four basic 
processes. These are additions, removals, transfers, and 
transformations (75). Each of these affects many 
substances in the soils, such as organic matter, soluble 
salts, carbonates, sesquioxides, and silicate clay 
minerals. The changes brought about by these 
processes help to determine the ultimate nature of the 
soil profile. 

The accumulation of organic matter is an early phase 
in formation of most soils. The content of organic matter 
ranges from very high to very low in the A1 horizon of 
the soils in Clayton County. It is low in the thin A1 
horizon of Fayette soils and high in the thick A1 horizon 
of Colo soils. In some soils it is low because erosion has 
removed part of the A horizon. 

The removal of substances from parts of the profile 
has differentiated horizons in most of the soils in the 
county. The downward movement of calcium carbonate 
and bases is an example. Free carbonates have been 
leached from the upper part of nearly all of the soils. 
Exceptions are Caneek and Dorchester soils. Some soils 
are so strongly leached that they are strongly acid or 
very strongly acid in the subsoil. 

A number of substances are transferred from one 
horizon to another in the soils of the county. 
Phosphorus, for example, is removed from the subsoil by 
plant roots and transferred to the parts of the plant 
growing above the ground. It is then added to the 
surface layer in the plant residue. This process affects 
the form and distribution of the phosphorus in the profile. 

The translocation of silicate clay minerals has an 
important effect on horizon differentiation. The clay 
minerals are carried downward in suspension by 
percolating water from the A horizon. They accumulate 
in the B horizon as fillings in pores and root channels 
and as clay films on the faces of peds. This process has 
affected many of the soils in the county. In other soils, 
the clay content of the A horizon is not markedly 
different from that of the B horizon and other evidence 
of clay movement is minimal. 

Another kind of transfer occurs only in the very clayey 
soils. Cracks form when these soils shrink and swell. As 
a result, some of the material from the surface layer is 
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transferred to the lower parts of the profile. This kind of 
transfer can occur in Medary Variant and Zwingle soils. 

Transformations are physical and chemical. The 
weathering of soil particles to smaller sizes is an 
example of transformation. The reduction of iron is 
another example. This process is called gleying. It 
occurs when the soil is saturated for long periods. It is 
evidenced by ferrous iron and gray colors in the soil. It is 
a characteristic of poorly drained soils, such as Ossian 


Soils. Reductive extractable iron, or free iron, generally is 
not so evident in somewhat poorly drained soils, such as 
Rowley soils. 

Another kind of transformation is the weathering of the 
primary apatite mineral in the parent material to 
secondary phosphorus compounds. This process occurs 
in Colo and other soils that have a pH near 7. The 
supply of available phosphorus is higher in these soils 
than in Dorchester and other soils that have a pH of 
more than 7. 
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Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a poorly 
aerated soil is considerably higher in carbon dioxide 
and lower in oxygen. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely 
difficult. 

Association, soil. A group of soils geographically 
associated in a characteristic repeating pattern and 
defined and delineated as a single map unit. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the amount 
at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
a 60-inch profile or to a limiting layer is expressed 
as— 


inches 


Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Bottom land. The normal flood plain of a stream, 
subject to flooding. 

Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 

Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

Channery soil. À soil that is, by volume, more than 15 
percent thin, flat fragments of sandstone, shale, 
slate, limestone, or schist as much as 6 inches 
along the longest axis. A single piece is called a 
fragment. 


Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay fllm. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Coarse textured soil. Sand or loamy sand. 

Colluvium. Soil material, rock fragments, or both moved 
by creep, slide, or local wash and deposited at the 
base of steep slopes. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The 
composition of most concretions is unlike that of the 
surrounding soil. Calcium carbonate and iron oxide 
are common compounds in concretions. 

Conservation tillage. A tillage system that does not 
invert the soil and leaves all or part of the crop 
residue on the surface throughout the year. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic. —When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
"wire" when rolled between thumb and forefinger. 
Sticky. —When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft. —When dry, breaks into powder or individual 
grains under very slight pressure. 
Cemented.—Hard; little affected by moistening. 
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Contour stripcropping. Growing crops in strips that 
follow the contour. Strips of grass or close-growing 
crops are alternated with strips of clean-tilled crops 
or summer fallow. 

Control section. The part of the soil on which 
classification is based. The thickness varies among 
different kinds of soil, but for many it is that part of 
the soil profile between depths of 10 inches and 40 
or 80 inches. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Deferred grazing. Postponing grazing or resting grazing 
land for a prescribed period. 

Dense layer (in tables). A very firm, massive layer that 
has a bulk density of more than 1.8 grams per cubic 
centimeter. Such a layer affects the ease of digging 
and can affect filling and compacting. 

Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope areas 
by diverting runoff from its natural course. 

Drainage class (natural). Refers to the removal of water 
from the soil. Drainage classes are determined on 
the basis of an overall evaluation of water removal 
as influenced by climate, slope, and position on the 
landscape. Precipitation, runoff, amount of moisture 
infiltrating the soil, and rate of water movement 
through the soil affect the degree and duration of 
wetness. Seven classes of natural soil drainage are 
recognized: 

Excessively drained. 一 Water is removed from the 
soil very rapidly. The soils in this class generally are 
free of mottles throughout. They commonly are 
shallow, very porous, or steep, or a combination of 
these. 

Somewhat excessively drained. —Water is removed 
from the soil rapidly. The soils in this class generally 
are free of mottles throughout. They commonly are 
shallow or moderately deep, very porous, or steep, 
or a combination of these. 

Well drained.—Water is removed from the soil so 
readily that the upper 40 inches generally does not 
have the mottles or dull colors related to wetness. 
Moderately well drained.—Water is removed from 
the soil so slowly that the upper 20 to 40 inches has 
the mottles or dull colors related to wetness. The 
soils in this class commonly have a slowly 
permeable layer, have a water table, or receive 
runoff or seepage, or they are characterized by a 
combination of these. 

Somewhat poorly drained.—Water is removed from 
the soi! so slowly that the upper 10 to 20 inches has 
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the mottles or dull colors related to wetness. The 
soils in this class commonly have a slowly 
permeable layer, have a water table, or receive 
runoff or seepage, or they are characterized by a 
combination of these. 

Poorly drained.—Water is removed so slowly that 
either the soil is periodically saturated or the upper 
10 inches has the mottles or dull colors related to 
wetness. The soils in this class commonly have a 
slowly permeable layer, have a water table, ог 
receive runoff or seepage, or they are characterized 
by a combination of these. 

Very poorly drained.—Water is removed from the 
soil so slowly that free water is at or on the surface 
most of the time. The soils in this class commonly 
have a slowly permeable layer, have a water table, 
or receive runoff or seepage, or they are 
characterized by a combination of these. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Eolian soil material. Earthy parent material accumulated 
through wind action; commonly refers to sandy 
material in dunes or to loess in blankets on the 
surface. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and the 
building up of such landscape features as flood 
plains and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature, for example, fire, that 
exposes the surface. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil does not provide a source of gravel or sand 
for construction purposes. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fine textured soil. Sandy clay, silty clay, and clay. 

First bottom. The normal flood plain of a stream, 
subject to frequent or occasional flooding. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 
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Glacial drift (geology). Pulverized and other rock 
material transported by glacial ice and then 
deposited. Also the sorted and unsorted material 
deposited by streams flowing from glaciers. 


Glacial till (geology). Unsorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders 
transported and deposited by glacial ice. 

Grassed waterway. À natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 


Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
An individual piece is a pebble. 


Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an upper case letter represents the major 
horizons. Numbers or lower case letters that follow 
represent subdivisions of the major horizons. An 
explanation of the subdivisions is given in the 50/7 
Survey Manual. The major horizons of mineral soil 
are as follows: 


O horizon.—An organic layer of fresh and decaying 
plant residue at the surface of a mineral soil. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, a plowed surface horizon, most of which was 
originally part of a B horizon. 

B horizon.—The mineral horizon below an A horizon. 
The B horizon is in part a layer of transition from the 
overlying A to the underlying C horizon. The B 
horizon also has distinctive characteristics such as 
(1) accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) prismatic or blocky 
structure; (3) redder or browner colors than those in 
the A horizon; or (4) a combination of these. The 
combined A and B horizons are generally called the 
solum, or true soil. If a soil does not have a B 
horizon, the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil- 
forming processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the solum, the Roman numeral !| precedes 
the letter C. 


R layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 

Large stones (in tables). Rock fragments 3 inches (7.5 
centimeters) or more across. Large stones adversely 
affect the specified use of the soil. 
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Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Low strength. The soil is not strong enough to support 
loads. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Mineral soil. Soil that is mainly mineral material and low 
in organic material. Its bulk density is more than that 
of organic soil. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Miscellaneous area. An area that has little or no natural 
soil and supports little or no vegetation. 

Moderately coarse textured soil. Sandy loam and fine 
sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, and silty clay loam. 

Mottling, soil. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—fine, medium, and coarse; and 
contrast—/a/nt, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, more 
than 15 millimeters (about 0.6 inch). 

Muck. Dark colored, finely divided, well decomposed 
organic soil material. (See Sapric soil material.) 
Munsell notation. A designation of color by degrees of 
the three simple variables—hue, value, and chroma. 

For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called "a soil." 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs siowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 
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Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 

Very slow... sus less than 0.06 inch 
Slow.................. .. 0.08 to 0.20 inch 
Moderately slow... 0.2 to 0.6 inch 
Moderate.............. .. 0.6 inch to 2.0 inches 

m 2.0 to 6.0 inches 

саита 6.0 to 20 inches 

Very rapid... «гине more than 20 inches 


Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Ponding. Standing water on soils in closed depressions. 
The water can be removed only by percolation or 
evapotranspiration. 

Poor filter (in tables). Because of rapid permeability or 
an impermeable layer near the surface, the soil may 
not adequately filter effluent from a waste disposal 
system. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Reaction, soil. A measure of acidity or alkalinity of a 
Soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely acid. uu retratos below 4.5 
Very strongly acid.... ...... 4,5 to 5.0 
Strongly acid........ 5.1 to 5.5 
Medium acid... . 5.6 to 6.0 
Slightly acid. ..6.1 to 6.5 
Neutral scite ro Reti etes 6.6 to 7.3 
Mildly alkaline...... … 7.4 to 7.8 
Moderately alkaline. 7.9 t0 8.4 
Strongly alkaline.................... eee 8.5 to 9.0 


Very strongly alkaline.............................. 9.1 and higher 


Residuum (residual soil material). Unconsolidated, 
weathered, or partly weathered mineral material that 
accumulated as consolidated rock disintegrated in 
place. 

Rippable. Bedrock or hardpan can be excavated using а 
single-tooth ripping attachment mounted on a tractor 
with a 200-300 draw bar horsepower rating. 

Rooting depth (in tables). Shallow root zone. The soil is 
shallow over a layer that greatly restricts roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 
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Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sapric soll material (muck). The most highly 
decomposed of all organic soil material. Muck has 
the least amount of plant fiber, the highest bulk 
density, and the lowest water content at saturation 
of all organic soil material. 

Sedimentary rock. Rock made up of particles deposited 
from suspension in water. The chief kinds of 
sedimentary rock are conglomerate, formed from 
gravel; sandstone, formed from sand; shale, formed 
from clay; and limestone, formed from soft masses 
of calcium carbonate. There are many intermediate 
types. Some wind-deposited sand is consolidated 
into sandstone. 

Seepage (in tables). The movement of water through the 
soil. Seepage adversely affects the specified use. 

Series, soil. А group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the substratum. All the soils of a 
series have horizons that are similar in composition, 
thickness, and arrangement. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Sinkhole. A depression in the landscape where 
limestone has been dissolved. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 

Slope (in tables). Slope is great enough that special 
practices are required to insure satisfactory 
performance of the soil for a specific use. 

Small stones (in tables). Rock fragments less than 3 
inches (7.5 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 
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Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A and B 
horizons. Generaily, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and plant and 
animal activities are largely confined to the solum. 

Stone line. A concentration of coarse fragments in a 
soil. Generally it is indicative of an old weathered 
surface. In a cross section, the line may be one 
fragment or more thick. It generally overlies material 
that weathered in place and is overlain by recent 
sediment of variable thickness. 

Stripcropping. Growing crops in a systematic 
arrangement of strips or bands which provide 
vegetative barriers to wind and water erosion. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. The 
principal forms of soil structure are—p/aty 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), co/umnar (prisms with 
rounded tops), blocky (angular or subangular), and 
granular. Structureless soils are either single grained 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular cleavage, 
as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of 
the profile below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Any surface soil horizon (A1, A2, or 
A3) below the surface layer. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the “plow layer," or the "Ap horizon.” 

Surface soil. The A horizon. Includes all subdivisions of 
this horizon (A1, A2, and A3). 
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Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
consequence in interpreting their use and behavior. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that water soaks into the soil or flows slowly to a 
prepared outlet. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying “coarse,” “fine,” or "very 
fine.” 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 

Toe slope. The outermost inclined surface at the base 
of a hill; part of a foot slope. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Variant, soil. A soil having properties sufficiently 
different from those of other known soils to justify a 
new series name, but occurring in such a limited 
geographic area that creation of a new series is not 
justified. 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 


[Recorded 1n the period 1951-77 at Guttenberg, Iowa] 


Oe MEE ЗА ИИС ПЗС ЗЕ о д ---- 


! Temperature | Precipitation 
| 2 years in 2 years in 10 | 
| | | 10 will have-- | Average | | will have-- | Average | 
Month | Average] Average | Ауегаве | [number of] Average] Inumber of | Average 
| daily | daily | daily | Maximum | Minimum | growing | | Less | More [days withlsnowfall 
{maximum|minimum| |temperature|temperature| degree | ин NS 10 inehl 
| | | higher | lower | days* | | | or more | 
| | | | than-- | than-- | | | | | 
| 1 | | | - | » | Units | à | = = | = 
| | 
January----| 27.1 | 8.4 | 17.8 | 50 | -23 | 0 | .80 | .36 | 1.15 | 3 | 7.0 
ық 33.0 | 13.9 | 23.4 | 56 ! -18 ! 0 | 1.04 .29 | 1.64 | 3 | 6.1 
March------ | 42,8 | 25.1 | 33.6 | 13 | -5 21 | 2.08 | 1.05 | 2.91 | 6 | 4.7 
April------ | 59.0 | 38.4 | 48.7 | 85 | 19 | 96 | 3.36 2.05 | 4,53 | 7 | 1.2 
May-------- | 71.3 | 50.1 ! 60.7 | 91 | 31 | 345 | 3.80 | 2.18 | 5,12 | 8 | .0 
June------- | 80.0 | 59.6 | 69.8 | 94 | цу | 594 | 1,22 | 2.34 | 5.76 | 8 | 40 
July------- | 84.0 | 63.8 | 73.9 | 97 | 19 | 741 | 4.77 | 2.82 | 6.50 | 7 | .0 
August----- | 82.1 | 61.9 | 72.0 | 95 | 47 | 682 | 3.46 | 1.52 | 5.03 | 6 | .0 
алық 13.7 | 52.5 | 63.1 | 91 | 34 | 393 | 2.95 | 1.15 | 4.40 6 | .0 
шилэн 63.4 | 42.5 | 53.0 | 86 | 23 | 183 2.23 | .82 | 3.37 5 | .0 
November---| 15.7 | 28.1 | 37.3 | 69 ! 4 | 10 | 1.66 | 495 | 2.54 4 ! 1,3 
RAR) 32.1 | 16.1 | 24,1 59 | -17 | 0 | 1.31 | .67 | 1.83 4 ! 7.8 
| | | | | | | | | 
Yearly: | | | | | | | | | | 
| | | | | | | | | | 
Average--| 57.9 | 38.4 | 48.1 | --- | --- | --- | --- | --- | --- | --- | --- 
dE Үй dut Ski UE ELE ME Ты көб bu Шей Ши 
cas --- | --- | --- --- ! --- | 3,065 | 31.68 |2630 оос | 67 | 28.1 


#A growing degree day 1s a unit of heat available for plant growth. It can be calculated by adding the 
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 
growth is minimal for the principal crops in the area (509 p), 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


[Recorded in the period 1951-77 at Guttenberg, Iowa] 


——n o — 


| Temperature 
| 
Probability | 215 F 280 F 320 F 
| or lower | or lower or lower 
Last freezing | | 
temperature | | 
in spring: | | 
| | | 
1 year in 10 | | | 
later than-- ! April 13 | April 23 | May 8 
2 years in 10 | | 
later than-- | April 9 | April 19 | May 3 
| | 
5. years 10 10 | | | 
later than-- | April 2 | April 12 | April 25 
! | 
| | 
First freezing | | | 
temperature | | 
in fall: | | | 
| | 
1 year in 10 | | 
earlier than-- | October 21 | October 10 {September 25 
| 
2 years in 10 | | 
earlier than-- | October 26 | October 15 | October 1 
| | 
5 years in 10 | | 
earlier than-- | November 4 | October 25 | October 12 
| 


TABLE 3.--GROWING SEASON 


[Recorded 1n the period 1951-77 at 
Guttenberg, Тома] 


Daily minimum temperature 
| during growing season 
| : 
Probability | Higher Higher | Higher 
than | than | than 
240 в 289 F | 329 F 
| Days | Days | Days 
9 years in 10 | 198 176 | 149 
В уеагз 1п 10 204 | 183 | 156 
5 years in 10 | 215 | 195 | 169 
2 years in 10 226 208 | 182 
| | 
1 year іп 10 | 232 215 | 189 


— тг 
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TABLE H.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


Map | Soil name | Acres |Percent 
symbol | | 


| 
40 [Fayette silt loam, karst, 9 Бо 25 percent slopes 


120 . 
118 |Sparta loamy fine sand, 2 to 5 percent slopes------- 820 
110 |Sparta loamy fine sand, 5 to 12 percent slopes------ 530 
63B [Chelsea loamy fine sand, 2 to 5 percent slopes------ 925 
63C |Chelsea loamy fine sand, 5 to 14 percent slopes----- 1,915 
63E [Chelsea loamy fine sand, 1l to 25 percent slopes 1,020 
6502 [Lindley loam, 9 to 14 percent slopes, moderately eroded--- 630 
65F2 |Шіпдіеу loam, 14 to 25 percent slopes, moderately eroded-- 1,900 
6523 |Lindley loam, 14 to 25 percent slopes, severely eroded------------------ 750 
B3B ЇКепуоп loam, 2 to 5 percent в1орез-------------------------------.------ 5,800 
84 |Clyde clay loam, 1 to 3 percent в1орез---------------------------------- 830 
98 |Huntsville silt loam, 0 to 2 percent slopes----------------------------- 3,200 
1098 | Васкропе fine sandy loam, 2 to 5 percent slopes----- 1,025 
1090 |Backbone fine sandy loam, 5 to 9 percent slopes----- 855 
1090 |Backbone fine sandy loam, 9 to 14 percent в1орев------------------------ 540 
110 |Lamont fine sandy loam, 0 to 2 percent в1орев--------------------------- 435 
1108 |Lamont fine sandy loam, 2 to 5 percent в1оре5--------------------------- 490 
1106 |Lamont fine sandy loam, 5 to 9 percent в1орев--------------------------- 535 
120B [Tama silt loam, 2 to 5 percent 8lopes----------------------------------- 3,150 
120€ [Tama silt loam, 5 to 9 percent в1орез----------------------------------- 430 
1298 |Arenzville-Chaseburg silt loams, 1 to 5 percent slopes------------------ 6,800 
133 [Colo silty clay loam, 0 to 2 percent slopes----------------------------- 600 
136 | Ankeny fine sandy loam, 0 to 2 percent slopes--------------------------- 640 
142 |Chaseburg silt loam, 0 to 2 percent slopes------------------------------ 800 
158 |Dorchester silt loam, 0 to 2 percent в1орез---------------------.-....... 5,275 
1628 |Downs silt loam, 2 to 5 percent зв|орев---------------------------------- 7,200 
162C [Downs silt loam, 5 to 9 percent в10рез---------------------------------- 15,600 
16202 |Downs silt loam, 5 to 9 percent в1орез, moderately eroded--------------- 18,500 
162D [Downs silt loam, 9 to 14 percent в1орез--------------------------------- 920 
16202 |Downs silt loam, 9 to 14 percent slopes, moderately eroded---- 24,600 
162Е2 |Downs silt loam, 1! to 18 percent slopes, moderately eroded--- 730 


1638 Fayette silt loam, 2 to 5 percent slopes-------------------------------- 5,600 


» * .) c9 ө * à 9 ө ^ e * s э ө э ө * s е e * e € ө > s э ө < o е s өе v» 0 ө э a ө ө + ө ө 
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1630 |Fayette silt loam, 5 to 9 percent slopes--------------------- 12,200 
16302 |Fayette silt loam, 5 to 9 percent slopes, moderately eroded-- 25,500 
1630 [Fayette silt loam, 9 to 14 percent slopes--------------------- 6,150 
163D2 |Payette silt loam, 9 to 1! percent ‘slopes, moderately eroded------------ 71,395 1 
16303 |Fayette silty clay loam, 9 to 1! percent slopes, severely eroded------------------- 1,250 
163E Fayette silt loam, 14 to 18 percent slopes----- 9,400 
163E2 |Fayette silt loam, 14 to 18 percent slopes, moderately eroded----------- 34,900 
163E3 |Payette silty clay loam, 14 to 18 percent slopes, severely eroded 5,300 
163F |Fayette silt loam, 18 to 25 percent 810pes----- 6,100 
163F2 |Payette silt loam, 18 to 25 percent slopes, moderately eroded 6,890 
163F3 |Fayette silty clay loam, 18 to 25 percent slopes, severely eroded 1,960 
1639 |Fayette silt loam, 25 to 40 percent slopes------------------------------ 4,800 
171B |Bassett loam, 2 to 5 percent slopea--------------------------- 1,440 
171C2 [Bassett loam, 5 to 9 percent slopes, oder tey eroded 480 
177 |Saude loam, 0 to 2 percent Slopes----------------------------- 645 
177B {Saude loam, 2 to 5 percent slopes------ 350 
178 [Waukee loam, 0 to 2 percent в1орез-------------------------------------- 520 
183C [Dubuque silt loam, 20 to 30 inches to limestone, 5 to 9 percent slopes-- 650 
1830 [Dubuque silt loam, 20 бо 30 inches to limestone, 9 to 14 percent slopes------------ 940 
183D2 lDubuque 8116 loam, 20 to 30 inches to limestone, 9 to 1l percent slopes, moderatelyl 

| егобей-<---------.................................-.----------------------------- | 2,130 5 
183E |Dubuque silt loam, 20 to 30 inches to limestone, 14 to 18 percent slopes: 4,760 . 
183Е2 |Dubuque silt loam, 20 to 30 inches to limestone, 14 to 18 percent slopes, 

| moderately егодйей---------------------.......................--------------------- 12,200 2. 
183Е3 |Dubuque silty clay loam, 20 to 30 inches to limestone, 18 to 18 percent slopes, 

| severely егодей------------------------------------------------------------------- 840 0. 
183F |Dubuque silt loam, 20 to 30 inches to limestone, 18 to 25 percent slopes 3,230 0. 
1966 |Уоіпеу channery silt loam, 5 to 12 percent в1орев----------------------- 690 0. 
213B |Rockton loam, 30 to 40 inches to limestone, 2 to 5 percent 810ре8------- 800 0. 
214B |Носкбоп loam, 20 to 30 inches to limestone, 2 to 5 percent slopes------- 650 0. 
215E [Goss loam, 9 to 18 percent slopes 770 0. 
221B |Palms muck, 1 to 4 percent slopes 270 0. 
225 ILawler loam, 24 to 32 inches to sand and gravel, 0 to 2 percent slopes------------- 420 0. 
226 |Lawler loam, 32 to 40 inches to sand and gravel, 0 to 2 percent slopes------------- | 380 0. 
249 |7мілдіе silt loam, 0 to 2 percent slopes------------------------------------------- | 470 0. 
2496 |Zwingle silt loam, 2 to 9 percent в1орев------------------------------------------- | 380 0. 
284 [Flagler sandy loam, 0 to 2 percent slopes--------- --| 730 0. 
284B |Flagler sandy loam, 2 to 5 percent slopes----------- --| 430 0. 
291 lAtterberry silt loam, 1 to 3 percent в1орез---------------------------------------- | 635 0. 
320 lArenzville silt loam, 0 to 2 percent slopes---------------—------------------------- | 4,100 0. 


See footnote at end of table. 
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TABLE 4,--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 


Map | Soil name | Acres | Percent 
symbol | 
3238  |Terril loam, sandy substratum, 2 to 5 percent slopes 970 0.2 
391B |Clyde-Floyd complex, 1 бо 4 percent slopes------------ 4,800 1.0 
408B {Olin fine sandy loam, 2 to 5 percent slopes----------- 2,600 0.5 
408C {Olin fine sandy loam, 5 to 9 percent slopes----------- 450 0.1 
444B |Jacwin loam, 2 to 5 percent в10рев-------------------- 1,000 0.2 
444C |Jaewin loam, 5 to J‘percent slopes---- 635 0.1 
444D |Jaewin loam, 9 to 14 percent slopes-------------------------- 430 0.1 
1628 {Downs silt loam, benches, 2 to 5 percent slopes-------------- 540 0.1 
463B (Fayette silt loam, benches, 2 to 5 percent slopes-- 700 0.1 
463C j|Fayette silt loam, benches, 5 to 9 percent slopes-- 605 0.1 
471  '|Oran loam, 0 to 2 percent slopes----------------------------- 470 0.1 
4784 [Rock outerop-Nordness complex, 25 to 60 percent slopes------- 30,200 6.1 
4B0B |Orwood silt loam, 2 to 5 percent slopes 435 0.1 
1800 |Orwood silt loam, 5 бо 9 percent slopes 610 0.1 
48002 |Orwood silt loam, 9 to 14 percent slopes, moderately eroded-- 565 0.1 
180Е2 lOrwood silt loam, 14 to 18 percent slopes, moderately eroded----------------------- 460 0.1 
1830 |Ғгалку111е silt loam, 20 to 30 inches to limestone, 5 to 9 percent slopes---------- | 520 0.1 
18302 |Frankville silt loam, 20 to 30 inches to limestone, 9 to 14 percent slopes, | 

| moderately егойей----------------------------------------------------------------- | 180 0, 
483E2 |Frankville silt loam, 20 to 30 inches to limestone, 14 to 18 percent slopes, | 

| moderately eroded=== ee em | 1,135 . 
485 |Spillville loam, 0 to 2 percent slopes---------- 950 . 
4878 |Otter-Worthen silt loams, 1 to 4 percent slopes- 8,820 . 
489 lOssian silt loam, 0 to 2 percent slopes--------- 1,100 “ 
490 ICaneek silt loam, 0 to 2 percent slopes--------- 1,295 4 
4968 |Dorchester-Volney complex, 1 to 5 percent slopes 5,480 " 
497Е |Fayette-Dubuque silt loams, 14 to 18 percent slopes 2,180 4 
497F |Payette-Dubuque silt loams, 18 to 30 percent slopes 13,180 * 
499B |Nordness silt loam, 2 to 5 percent slopes----------------- 700 
4990 |Могдпевв silt loam, 5 to 14 percent в1орез---------------- 2,600 
499" [Nordness silt loam, 14 to 25 percent slopes--------------- 21,660 
5128 |Маг1еап loam, 2 to 5 percent slopes----------------------- 490 
51202 |Marlean loam, 5 to 14 percent slopes, moderately eroded--- 
551 |Calamine loam, 1 to 3 percent slopes---------------------- 520 
589 lOtter silt loam, 0 to 2 percent slopes-------------------- 1,350 
589+ |Otter silt loam, overwash, 0 to 2 percent Slopes---------- 1,050 
612D2 lMottland silt loam, 5 to 14 percent slopes, moderately eroded----- 960 


612E2 |Mottland silt loam, 14 to 18 percent slopes, moderately егойей---------------- 2,190 


ооо eo à. ө s * e э s ө =< а e ө ® 
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714B |Winneshiek loam, 20 to 30 inches to limestone, 2 to 5 percent slopes 980 
714C |Winneshiek loam, 20 to 30 inches to limestone, 5 to 9 percent slopes 600 
76302 |Exette silt loam, 9 to 14 percent slopes, moderately егойей------------------- 1,200 
76303 |Exette silt loam, 9 to 14 percent slopes, severely егодеа-------- 890 
163Е2 |Exette silt loam, 14 to 18 percent slopes, moderately eroded----- 2,930 
763E3 |Exette silt loam, 14 to 18 percent slopes, severely eroded------- 1,255 
763F2 |Exette silt loam, 18 to 25 percent slopes, moderately eroded----- 5,120 
763F3 |Exette silt loam, 18 to 25 percent slopes, severely eroded------- 1,300 
776B ILilah sandy loam, 2 to 5 percent slopes-------------------------- 670 
776C ILilah sandy loam, 5 to 9 percent slopes--- 540 
777 |Wapsie loam, 0 to 2 percent slopes-------- 710 
7778 |Wapsie loam, 2 to 5 percent slopes-------- 550 
193 |Bertrand silt loam, 0 to 2 percent slopes- 1,830 


826 |Rowley silt loam, 0 to 2 percent slopes---------------- 130 
863В |Fayette silt loam, karst, 2 to 5 percent slopes----- 


ососососососсососоососососососососооноооосоосососоосососонссосоосон-соноос 


8630 Fayette silt loam, karst, 5 to 14 percent slopes---- 870 š 
9020 |Тмапа silt loam, 5 to 9 percent s10pes-------- 1,020 š 
902D2 |Luana silt loam, 9 to 1l percent slopes, moderately eroded---- 2,840 « 
926 |Сапое silt loam, 0 to 2 percent в1орев------------------------ 125 . 
930 [Orion silt loam, 0 to 2 percent slopes---- 740 . 
930B [Orion silt loam, 2 to 5 percent slopes-------------- 2,490 + 
951: |Медагу Variant silt loam, 18 to 30 percent slopes--- 415 

977 |Riehwood silt loam, 0 to 2 percent slopes----------- 890 . 
978 (Festina silt loam, 0 to 2 percent slopes------------ 980 . 
981B |Worthen silt loam, 2 to 5 percent slopes---------------------- 2,612 қ 
1158 |Dorchester silt loam, channeled, 0 to 2 percent slopes 1,435 . 


ЕС 
ы 
о 


1212 {Kennebec silt loam, 0 to 2 percent в1орев------------------------------------------ 1,480 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 
Map | Soil name | Acres | Percent 
symbol | 
1219 {Canoe Variant silt loam, 0 to 2 percent віорев------------------------------------- 
1490 |Сапеек 8116 loam, channeled, 0 to 2 percent slopes 
5010 |Pits, sand and gravel----------------------------------- 
5030 |Pits, limestone quarries 
5040  [Orthents, loamy--------------- 
| Мафег-----------------....................-....-..-....................-.....----.- 
| 
| Тоба1-------------------------------------------------------------------- 
] 


* Less than 0.1 percent. 


Clayton County, lowa 


TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE 
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[Yieläs are those that can be expected under а high level of management. Absence of а yield indicates that the 
soil 15 not suited to the crop or the crop generally is not grown on the soil] 


Soil name and 
map symbol | Corn 


| 
40%%, | 
Fayette | 
| 


65F2---_-- -=-= | --- 


65ЕЗ---------------------- | анж 


129В---------------------- | 95 
Arenzville-Chaseburg Ї 


See footnotes at end of table, 


Soybe 


ans 


Bu 


Oats 


Grass- 


| Bromegrass- 


{legume hay | bluegrass | bromegrass] 
| 


Топ 


2.5 


Kentucky | Smooth 
AUM* | AUM* 

| 
| 
| 

2.0 | 3.5 
| 

2.0 | 2.7 
| 

2.0 | 3.3 
| 

1.5 ! 2.5 
| 

1.0 | 1.6 
| 

2.3 | 3.6 
| 

1.0 | 1.6 
| 

8 | 1.4 
| 

4.2 | 6.6 
| 

6.6 | 5.5 
| 

4.1 | 7.5 
| 

2.3 l 3.8 
| 

2.0 | 3.0 
| 

1.6 | 2.2 
| 

2.4 | 3.6 
| 
| 

2.3 | 3.5 
| 

2.1 ! 3.3 
| 

4.2 | 7.5 
| 

4.0 | 7.1 
| 

3.6 | 5.5 
| 


alfalfa 


AUM* 


3.8 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


ecu cease 


| Bromegrass- 


Soil name and 
map symbol 


Chaseburg 


158----------------------- 
Dorchester 


Fayette 


108 


105 


See footnotes at end of table. 


Soybe 


ans 


Bu 


цо 


30 


19 


40 


45 


53 


42 


10 


39 


33 


43 


al 


40 


38 


36 


34 


32 


31 


Grass- 
llegume hay 


Ton 


4.2 


| Kentucky 


bluegrass 
AUM* 


4.2 


3.0 


Smooth 


| bromegrass| 
| 


AUM* 
5.5 


4.3 


Soil survey 


alfalfa 
AUM* 
1.0 


5.0 
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Soil name and 
map symbol 


Flagler 


TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


Corn 


-—— ахь 


See footnotes at end of table. 


Soybeans 
Bu 


40 


38 


30 


29 


37 


26 


25 


21 


Oat 


s 


Bu 


40 


58 


Grass- 
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| Bromegrass- 


{legume hay | bluegrass | bromegrass! 
| | | 


Топ 


Kentucky | Smooth 
AUM* | AUM* 

3.0 | 4.2 
| 

3.0 | 6.5 
| 

3.5 | 6.0 
| 

3.0 | 4.6 
| 

3.0 | 4,5 
| 

4.0 | 5.8 
| 

2.4 | 4.0 
| 
| 

2.0 | 3.5 
! 

1.8 | 3.3 
| 

1.6 | 3.0 
| 
| 

1.4 | 2.8 
| 

1.2 | 2.4 
| 

1.2 | 2.2 

2.0 | 3.1 

3.6 | 5.8 
| 

2,6 | 3.8 

LS: | 1.8 
| 

3.1 | 3,6 
| 

3.7 | 5.0 
| 

4.0 | 6.0 
| 

2.5 | 3.6 
| 

2.3 | 3.1 
| 

2.3 | 4.3 
| 


alfalfa 
AUM* 
5,0 


7.5 


164 


Soil name and 
map symbol 


14180689, 
Rock outcrop—Nordness 


3 


4 
Spillville 


TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 
m CH ee DER M NER 


| Bromegrass- 


Cor 


n 


125 


119 


109 


105 


100 


See footnotes at end of table. 


Soybeans 
Bu 
26 


17 


10 


45 


39 


37 


35 


32 


30 


20 


45 


43 


41 


41 


10 


38 


Oats 


Bu 


56 


93 


85 


94 


83 


13 


70 


68 


56 


40 


95 


90 


86 


87 


84 


80 


69 


57 


59 


55 


47 


98 


Grass- 
legume hay 


Ton 


2.9 


5.0 


4,5 


Kentucky 
bluegrass 


AUM* 


2.1 


4.0 


Smooth 


| bromegrass| 
| 


AUM* 
4.1 


7.0 


6.6 


Soil survey 


alfalfa 
AUM* 
4.8 


8.3 


7.5 


4.3 


8.6 
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TABLE 5,--VIELDS PER ACRE OF CROPS AND PASTURE--Continued 
Soil name and Ї | | Grass- | Kentucky | Smooth | Bromegrass~ 
map symbol | Corn | Soybeans | Oats {legume hay | bluegrass | bromegrass| alfalfa 
| | | 
— —— T R | BM | H | E [I мт Мр МЕ 
: | | | 
WRG E EEO Reel | 102 | 39 | 75 | 4.0 | 2.1 | 5.5 | 6.6 
Otter-Worthen | | | | | | | 
pe EE E ی ی د د‎ 110 | 42 | 88 | 4.6 | ща | 6.5 | 7.6 
Ossian | | | | | | 
| | | | | | | 
OO a РАННЕЕ Е 104 | lo | 83 | 4,3 | 3.8 | 6.0 | 7,1 
Caneek | | | | | | 
| | | | | | l 
496В---------------------- --- | — Í --- | 3.0 | 1.6 | 4.2 | 5.0 
Dorchester-Volney | | | | | | | 
| 
ХЭТЕБ- нн | eem | --- | --- | 2.4 | 1.8 | 3.2 | 3.8 
Fayette-Dubuque | | | | | | | 
| 
ДОЛ ——— ] see, | == n] سس‎ | 2.1 | 1.6 | 3.0 | 3.5 
Fayette-Dubuque | | | | | | 
OB aaa as | 35 | 18 | 29 | 1.5 | 1.5 | 2.0 | 2.5 
Nordness | | | | | | 
| 
ES E E EEE EEE | === | out ^] 20 | 1.8 | 1.0 1 1.2 | 2.0 
Nordness | | | | ! | | 
499Ғ---------------------- | --- | --- | --- | 0.5 | 0.7 | 0.8 0.8 
Nordness | | | | | | 
| 
И ЕЕ | 58 | 22 | 46 | 2.1 | 2.3 | 3.5 4.0 
Marlean | { | | | | | 
| 
Daas | === | --- | 34 | 1.9 | 1.5 | 2.4 | 3.1 
Marlean | | | | ! | | 
| 
551-2222:22:32:4858 авааль | 15 | 29 | 60 | 3.0 | 2.6 | 4.0 | 5.0 
Calamine | | | | | | 
| 
РИ ЕЕ ЕВЕ 110 | 42 | 88 | 4,7 | 4,1 | 6.6 | 7.6 
Otter | | | | | | | 
5 aaa НЕИН ЕН 106 во | 84 | 4,5 | 4.0 | 6.0 | 7.3 
Otter ! I ! | | | 
| 
61202-2::5222:2 E шиш 65 24 51 | 2.8 | 2.1 | 3.2 | 1.4 
Mottland ! | | | | | | 
Е СЕРЕН nets | 50 19 | во | 2.1 | 1.6 | 3.0 | 3.5 
Mottland ! | | | | | | 
ТЇЦ -32242522244зэцашаэнэ | 70 | 27 56 2.9 2.6 | 4.1 | 4.8 
Winneshiek ! | | | 
| 
АТО НН | 65 | 25 52 227 2.5 | 3.8 | 4,5 
Winneshiek | | | | | | | 
ا‎ РЕНЕЕАСНЕРИНАНЕЕ | 92 | 35 | 73 3.9 | 3.5 | 5.5 | 6.5 
Exette | | | | | | 
| | | | | | | 
763D9 <= د ا‎ | 95 | 36 | 76 | 5.0 | 3.6 | 5.7 | 6.6 
Exette | | | | | | l 
| | | | | | | | 
o = EE E | 15 | --- | 60 | 3.2 | 2.5 | 4,5 | 5.3 
Exette | | | | | | | 
| | | | | | | 
6383 e | эээ. | --- | -- | 3.0 | 2.2 | 2.5 | 5.0 
Exette | | | | | | l 
| | | | | | | 
163Ғ2--------------------- | ses | --- | 50 | 2.8 | 2.0 | 2.9 | 1.6 
Exette | | | | | | | 


See footnotes at end of table. 
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Soil name and 
map symbol 


Canoe Variant 


TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


! Cor 


Bu 


n 


| Soybeans 
| 


Eu 


бас 


8 


Eu 


80 


80 


Grass- 


Soil survey 


| Bromegrass- 


|legume hay | bluegrass | bromegrass| 
| | 


Топ 


2.6 


Kentucky | Smooth 
АПИЯ I AUM* 

1.8 | 2.0 
| 

1.1 ! 1.4 
| 

1.0 | 1.2 
| 
| 

2.7 ! 4.3 
| 

2,6 | 3.1 
| 
| 

4.0 | 6,6 
| 
| 

4.6 | 7.3 
| 

2.1 | 3.6 
| 
| 

0.7 | 0.8 
| 

2.8 | 6.4 
| 

2.5 | 5.9 
| 

4.2 | 7.1 
| 

3.6 6.2 
| 

3.3 | 5.6 
| 

1,2 2,0 

4.1 7.3 
| 

5.0 | 6.9 
| 

4,0 7.3 
| 

3.0 | --- 
| 

4,2 | 7.1 
| 

4.0 | 6.8 
| 


alfalfa 
AUM* 
4.4 


2.5 
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Soil name and 
map symbol 


Caneek 


5010%#, 503088, 
Pits 


50H0*, 
Orthents 
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| | Grass- | Kentucky Smooth |Bromegrass- 
| Soybeans | Oats [legume hay | bluegrass | bromegrass alfalfa 
| | 
Bu Bu Ton АМ Pu AUM* 
| 
--- --- --- 3.5 --- --- 


% Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, 
one mule, five sheep, or five goats) for 30 days. 


** See description of the map unit for composition and behavior characteristics of the map unit. 


[Mise 


VII 


TABLE 6.--CAPABILITY CLASSES AND SUBCLASSES 


ellaneous areas are excluded. 
entry indicates no acreage] 


17,083] 
I 


Major management concerns 
Class | Total | 
acreage | Erosion | Wetness | 
| (е) w 
| Acres | Acres | 
| | | | 
I | 10,290] --- | --- | 
II | ШЕТ 42,177 35,980 | 
| 
III 186,370] 184,465 740 | 
| 
IV | 889589) 61,770 --- | 
у | 10,835] --- | 10,835 | 
VI | шээг 50,700 | --- | 
| 
VII | 24,205 --- | 
| 
| | 
| | 


Absence of an 


Subclass 
Soil 
problem 
8) 
Acres 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


[Only the soils suitable for production of commercial trees are listed. Absence of an entry indicates that 
information was not available] 


Management concerns Potential productivit 
Soil name and lorái- | Equip- 
map symbol Ination|Erosion | ment [Seedling] Wind- | Common trees 1816е | Trees to plant 
|symbol|lhazard | limita-|mortal- | throw | Jindex| 
| | | tion | ity | hazard | | | 
| | | | | | | | 
40----------------- | 2r |Moderate|Moderate|Slight [Slight [White oak----------- | 65 [Eastern white pine, 
Fayette | | | | INorthern red oak----| 65 | red pine, Norway 
| | | | | | | spruce, Scotch pine, 
| | | | | } | | white Spruce, 
| | | | ! | | | European larch, black 
| | | | | | | | walnut, sugar maple. 
41B, 410----------- | 3s {Slight [Slight 15вуеге |Slight |Jack pine----------- | 57 |Red pine, eastern 
Sparta | | | | | [Northern red оак----| 47 | white pine, jack 
| | | | | |Red pine------------ | --- | pine, 
| 
638, 63С----------- | 3s {Slight [Slight {Moderate|Slight [White oak----------- | 55 |Eastern white pine, 
Chelsea | | | | | | | Scotch рїпе, European 
| | | | | | | larch, eastern 
| | | | | | | redcedar, red pine, 
| | | ! | | | jack pine. 
63Е---------------- | 3s |Модегабе |Зеуеге |Moderate|Slight [White оак----------- | 55 |Eastern white pine, 
Chelsea | | | | | | | | Scotch pine, European 
| | | | | | | larch, eastern 
| | | | | | | redcedar, red рїпе, 
штээ? " 
65D2--------------- | 5o [Slight {Slight [Slight [Slight [White oak----------- | 50 |White oak, green ash, 
Lindley | | | | | Northern red оак----| --- | yellow-poplar, 
| | | | | | | northern red oak. 
65F2, 6583--------- 5r [Moderate|Moderate |Moderate|Slight White оак----------- | 50 |White oak, green ash, 
Lindley | | | | INorthern red oak----| --- | yellow-poplar, 
| | | | | northern red оак. 
98----------------- lo {Slight [Slight [Slight |Slight |Еавфегп cottonwood--| 110 [Eastern cottonwood, 
Huntsville | | | Yellow-poplar------- | 98 | black walnut, 
| | |@гееп &sh----------- | --- red maple, sugar 
| | | | maple, green ash, 
| | | | common hackberry. 


| 
Зо {Slight [Slight Slight 
| 


American basswood---| --- spruce, sugar maple, 
black walnut, 
northern red оак. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Northern red oak----| 65 ща pine, eastern 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| | 


| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
109B, 109C, 109D---| ISlight [Northern red oak----| 55 |Eastern white pine, 
Backbone | | | |White оак----------- 55 | red pine, black 
| | | | | | walnut, sugar maple. 
110, 110B, 1100----| Зо |Slight [Slight [Slight Slight [Northern red оак----| 55 |Eastern white pine, 
Lamont | | | | Шаш оак----------- 55 | eastern redcedar, 
| | 
12988: | | | | 
Arenzville-------- | 20 |Slight .|Slight [Slight 1914506 | 
| | | | | --| --- | white pine, white 
| | | | l --- | spruce, northern red 
| | | | | | oak, black walnut. 
| 
Chaseburg--------- | 2o |Slight [Slight Slight [Slight [Northern red oak----| 65 [Red pine, eastern 
| | | | | [Sugar maple--------- | --- | white pine, white 
| | | | [American basswood---| --- | spruce, sugar maple, 
| | | | | | black walnut, 
| | | | | | northern red oak. 
| | | | 
142---------------- | 2o Slight |Slight [Slight [Slight |Могблегп red oak----| 65 |Red pine, eastern 
Chaseburg | | | | 2. пар1е--------- | === | white pine, white 
| | | | | 
| | ! | | 
| | | | 1 


See footnote at end of table. 
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map symbol 


TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


[Ordi- | 


[nation|Erosion 


| зутЬьо1 lhazard 


Management concerns 


Equip- 
| ment 


|Seedling 
| limita-|mortal- | 


Wind- 
throw 


Potential 


Common trees 


169 


| 
| Trees to plant 
| 


| | | tion | ity hazard | 


162B, 162C, 16202, 
1620, 162D2------- 
Downs 


163B, 1630, 16302, 
163D, 16302, 


Fayette 


163E, 163E2, 163E3, 
163F, 163F2, 
163F3, 1630------- 
Payette 


1718, 171C2-------- 
Bassett 


1830, 1830, 18302-- 
Dubuque 


See footnote at 


| 
| Зо 


| 
[Slight 
l Ї 
| | 
| | 
| | 
| | 
| | 
| 20 шы 
| 
| | 
1 
| | 
| 
| ar |Moderate 
| | 
| 
| | 
| | 
| 
| | 
| 
| 2o 131185106 
| 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| 2r | 
| | 
| | 
| | 
| | 
| | 
| | 
| 30 зарын 
| | 
| | 
| 20 ахан 
| | 
| | 
| | 
| | 
| ! 
| | 
l 2r | 
| | 
| 
| | 
| | 
| | 
| 
| 30 — 
к 
4f ыш 
| | 
| 


end of table. 


| 

{Slight 
| 
| 
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IModerate 


Slight 


Slight 


Slight 


Moderate|Moderate|Slight 


Slight 


Slight 


Moderate |Moderate |Slight 


Slight 


ModeratelSiight 


| 
| 


Slight 


Slight 


Slight 


Slight 


Slight 


Slight 


Slight 


Slight 


INorthern red 


Northern red 


Northern red 


Northern red 


Northern red 


Northern red 


Northern red 


Northern red 


Northern red 


|White oak---- 


White oak---- 


White oak---- 


White оак---- 


White oak---- 


White oak---- 


White оак---- 


White oak---- 


White oak---- 
| 


{White oak---- 
| 


roductivit 

Site 

index 
meme 55 
оак---- 55 

| 

| 
mI 65 
oak----| 65 

| 

| 

| 
------- | 65 
шалан, 65 

| 

| 

| 

| 

| 

| 
------- | 65 
цалинг 65 

| 

| 

| 

| 

| 

| 
------- | 65 
шинэ 65 

l 

1 

| 

| 
------- | 55 
Mo 55 

| 
оак----| (65 
------- | 65 

| 

| 

| 

| 
оак----| 65 
——— 65 
oak---- 55 
------- 55 

| 

| 
— 60 


Ponderosa pine, 
Austrian pine, Scotch 
pine, common 
hackberry, green ash, 
poplar. 


| 

| 

| 

| 

| 

| 

| 

| 

|Eastern white pine, 

| red pine, Norway 

| spruce, Scotch pine, 
| white spruce, 

| European larch, black 
| walnut, sugar maple. 
| 

lEastern white pine, 

| red pine, Norway 

| spruce, Scotch pine, 

| white spruce, 

| European larch, black 
| 

| 

| 

| 

| 


walnut, sugar maple. 


Eastern white рїпе, 
red pine, Norway 
spruce, Scotch pine, 
white spruce, 
European larch, black 
walnut, sugar maple. 


|Eastern white pine, 

red pine, Norway 

Spruce, Scotch рїпе, 

| white spruce, 

European larch, black 

| walnut, sugar maple. 

| 

Eastern white рїпе, 
red pine, black 
walnut, sugar maple. 


Eastern white pine, 
red pine, eastern 
redcedar, Norway 
Spruce, European 
larch, black 
walnut. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

[Eastern white pine, 
| red pine, eastern 
| redcedar, Norway 

| spruce, European 

| larch, black 

| walnut. 

| 
| 
| 
| 
| 
| 
| 
| 


Eastern white pine, 
red pine, Scotch 
pine. 


Green ash, white 
oak, northern red 
oak. 
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Soil name and 
map symbol 


Ination|Erosion 
| symbol 


TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Soil survey 


| Trees to plant 


| tion | 1t | hazard | | | 
| y ———_ — rn 


249, 249С---------- 
Zwingle 


4638, 4630-------- 
Fayette 


(780%: 
Rock outcrop. 


Nordnes8---------- 


480B, 480C, 480D2-- 
Orwood 


Orwood 


3w 


3w 


20 


20 


20 


20 


3w 


ца 


20 


2r 


Eastern cottonwood. 


Eastern white pine, 
red pine, Norway 
spruce, silver 
maple, green ash. 


Red pine, eastern 
white pine, white 
Spruce, northern red 
oak, black walnut. 


Eastern white pine, 
red pine, Norway 
Spruce, white 
spruce, 

European larch, black 
walnut, sugar maple. 


Eastern white pine, 
red pine, Norway 

white 

spruce, 

European larch, black 

walnut, sugar maple. 


Eastern white pine, 
red pine, Norway 
Spruce, white 

Spruce, 

European larch, black 

walnut, sugar maple. 


Eastern white pine, 
red pine, Norway 
Spruce, white 

spruce, 

European larch, black 

walnut, sugar maple. 


Eastern white pine, 
red pine, Norway 
spruce, white 
spruce, 

European larch, black 
walnut, sugar maple. 


Management concerns Potential productivit 
|Ordi- | Equip- | 
| ment ISeedlingl Wind- | Common trees [Site 
|зазага limita-|mortal- | throw | index| 
| | | | 
{Slight Severe Severe |Severe |Red maple----------- | 55 
| | [Silver maple-------- --- 
| | | [White ash----------- | --- 
| | [Northern white-cedar| --- 
| | | |В1аск ash----------- | === 
[Slight Severe Moderate|Moderate| Eastern cottonwood-- 90 
| rou maple-------- 80 
Slight  |Slight Slight Slight [Northern red оак---- 65 
| [White oak----------- 65 
| | | | |Silver maple-------- 90 
| | | |White ash----------- 65 
| | | |Green азһ----------- 65 
| 
Slight Slight Slight |Slight |Northern red оак---- 65 
| Bur оак------------- --- 
| | |Silver пар1е-------- === 
WEE MM | 
{Slight Slight [Slight [Slight [White oak----------- 65 
| | шашины геа 65 
| | | 
| | | | | 
| | | | 
18114110 Slight Slight Slight [White oak----------- 65 
| | | | хашаа red oak---- 65 
| | | 
| | | 
| | | 
[Slight |Moderate|Slight |51160 White oak----------- | 55 
| | Northern red oak----| 55 
| | | | | | 
| | | | | 
| | | | | 
| | | | 
| | | | | 
| | | 
| | | | | 
|Moderate|Moderate|Severe Slight {Northern red оак---- 45 
| | [White oak----------- | 45 
| 
[Slight [Slight Slight Slight White оак----------- 65 
I | | ашы red oak----| 65 
| | | | 
| | | 
| | | | 
| | | А | | 
|Moderate|Moderate|Slight [Slight White оак----------- | 65 
| | | Northern red ee 65 
| | | | 
B | | | | 
| | | 
| | 


See footnote at end of table. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Management concerns Potential productivit 
Soil name and Ordi- | Equip- | 
map symbol nation|Erosion | ment |Seedlingl Wind- | Common trees [Site | Trees to plant 
|symbollhazard | limita-|mortal- | throw | 1104ех | 
| | tion | ity | hazard | | | 
! | | | | | | 
1830, 48302-------- 20 {Slight [Slight [Slight [Slight [Northern red оак----| 65 |Eastern white pine, 
Frankville | | | | IWhite оак----------- | 65 | red рїпе, white оак, 
| | | | | | | eastern redcedar, 
| | | | | | | northern red oak, 
| | | | | | | black walnut. 
483Е2-------------- ar |Moderate|Moderate|lSlight  |Slight [Northern red oak----| 65 |Eastern white pine, 
Frankville | | | | IWhite oak----------- | 65 | red pine, white oak, 
| | | | | | | eastern redcedar, 
| | | | northern red oak, 
| | | | | | black walnut. 
| | | | | | 
487Be | | | | | 
Оббег------------- | 2w [Slight [Severe [Moderate|Moderate|Silver maple-------- | 94 [Black spruce, green 
| | | | | | ash, pin оак, silver 
| | | | maple, eastern 
| | | | | cottonwood, northern 
| | | | | | white-cedar. 
Worthen----------- --- |--------|-------- |--------|-------- --- {Black walnut, 
| | | | | red maple, 
| | | | common hackberry, 
Ї | eastern white pine, 
| | | | | | | green ash, 
19688: | | | | 
Dorchester-------- | 3o Slight Slight |IModeratelSlight [White oak----------- [Ponderosa pine, 
| | | | [Northern red оак----| 55 | Austrian pine, 
| | | common 
| | | | | | | hackberry, green ash, 
| VEMM " 
Volney------------ | 3o [Slight [Slight [Slight [Slight [Northern red оак----| 55 |Eastern white pine, 
| | | | [White oak----------- | 55 | red рїпе, Scotch 
| | | | | | pine. 
| | | | | | | | 
497Е%, 4O7R#: | | | | | | | 
Fayette | 2r [ModeratelModeratelSlight [Slight |White oak----------- | 65 |Eastern white pine, 
Ї | | [Northern red oak----| 65 | red pine, Norway 
| | | | | | | spruce, white 
| | | | | | | spruce, 
| | | | | | | | European larch, black 
| | | | | | | | walnut, sugar maple, 
Dubuque----------- | 2r |Moderate|Moderate[Slight [Slight [Northern red оак----| 65 |Eastern white pine, 
| | | | | [White oak----------- | 65 | red pine, 
| | | | | | | | eastern 
| | | | | | | redcedar, Norway 
| | | | | | | | spruce, European 
| | | | | | | larch, black 
иа иа а на NL 
499B, 1990, 499F---| Há |Moderate|Moderate|Severe [Slight (Northern red оак----| 45 
Nordness | | | | | hs сак----------- | 45 
| | 
551---------------- | lw {Slight |Зеуеге |Severe |Severe |Silver maple-------- | 70 |Silver maple, white 
Calamine | | | | | 
| | 


IWhite ash----------- --- | ash, poplar. 
| | | | 


See footnote at end of table. 
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Soil name and 
map symbol 


589, 5894---------- 
Otter 


Т1ҢВ, 714С--------- 
Winneshiek 


76302, T63D3------- 
Exette 


763E2, T63E3, 
16382, 763F3------ 
Exette 


7768, 7760--------- 
Lilah 


777, 7778---------- 
Wapsie 


Rowley 


863B, 8630--------- 
Fayette 


9020, 902D2-------- 
Luana 


Management concerns Potential productivit 
lordi- | Equip- | 


Ination|Erosion Seedling! Wind- 


TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Isymbol!hazard 
| 


2w 


20 


lo 


2r 


3s 


3o 


lo 
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20 
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See footnote at end of table. 
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tion it 
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throw 
| hazard 


Moderate 


|Slight 


| 
Slight 


| 
| 
| Slight 


Slight 


Slight 


Slight 


Slight 


Slight 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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| 
| 
| 
| 
| 
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| 
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| 

| 

| 
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| Common trees 
| 


! | 
Silver maple-------- | 


Northern red оак---- 
[White oak----------- 
| 


White оак----------- | 
Northern red оак- 
[Black walnut 
Green ash------ 
Sugar maple--------- | 
American basswood--- 
үе cherry-------- 


| 

[White оак----------- | 
Northern red оак---- | 
|Black walnut-------- 
[Green ash------ 
[Sugar maple--------- 
lAmerican basswood---| 
ы cherry-------- 


|Northern red oak----| 


! 
| 
Northern red оак---- | 
White оак----------- | 


| 
| 
| 
| 
| 
INorthern red oak----| 
[White ash 


|White oak 
|Bur oak------------- | 


[Silver maple-------- | 
|Red maple 
[White ash 
| 


|White oak 
INorthern red оак----| 


| 
| 
| 
| 
White oak----------- | 
Black walnut-------- | 
| 
| 
| 


|Site 
lindex| 
| 


94 


65 
65 


Soil survey 


| Trees бо plant 


Black spruce, green 
ash, pin oak, 

silver maple, 
eastern 

cottonwood, northern 
white-cedar. 


| 

| 

| 

| 

| 

! 

| 

| 

[Eastern white pine, 

| red pine, 

| eastern 

| redcedar, Norway 

| spruce, European 

| larch, 

| black walnut. 
|Eastern white pine, 

| red pine, white oak, 
| northern red oak, 

| green ash, eastern 

| redcedar, black 

| walnut. 

| 
| 
| 
| 
| 
| 
| 


Eastern white pine, 
red pine, white oak, 
northern red oak, 
green ash, eastern 
redcedar, black 
walnut. 


| 
Eastern white pine, 
| white oak, eastern 
redcedar. 
| 


|Eastern white pine, 
red pine, Norway 
Spruce, 

| white spruce, 
European larch, black 
| walnut, sugar maple. 


[Red pine, eastern 
| white pine, white 
Spruce, black walnut. 


Silver maple, white 
| ash, white spruce. 


Eastern white pine, 
red pine, Norway 
Spruce, 

| white spruce, 

European larch, black 

| walnut, sugar maple. 


[Eastern white pine, 
| red pine, northern 
red oak, 

green ash, common 
hackberry. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Management concerns Potential productivit 
Soil name and lOrdi- | [ Equip- 


map symbol {nation!Erosion | ment |Seedling! Wind- | Common trees |Site Trees to plant 
Isymbollhazard | limita-|mortal- | throw | [index 
| | | tion | ity | hazard | | ] 
| | | | | | | 
926---------------- | 2w [Slight |Moderate|Slight [Slight [White oak----------- | 65 |Eastern white pine, 
Canoe | | | | {Northern red oak----| 65 | red pine, sugar 
| I | | | | maple, Norway spruce, 
| | | | | | | white spruce, 
| | | | | | | European larch, 
! | | | | | poplar. 
930, 930B---------- | 3o Slight [Slight [Slight [Slight [Silver maple-------- { 80 |White spruce, silver 
Orion | | Ї [Red maple---- --| --- | maple, white ash, 
! | | | [White ash----------- | --- | eastern cottonwood. 
951F--------------- | 4 Moderate|Severe  |Moderate|Moderate|Eastern cottonwood--| 45 [Eastern cottonwood, 
Medary Variant | | | [Silver maple------- -| --- | white ash, silver 
| | | | | | тар1е. 
978---------------- | 20 |Slight |Slight J|Slight |Slight [White оак----------- | 65 [Eastern white pine, 
Festina | | | | [Northern red oak----| 5 | red pine, Norway 
| | | | | | spruce, white 
| l | | | | spruce, 
| | | | | European larch, black 
| | | | | | | | walnut, sugar maple. 
| 
981B--------------- | --- |--------|--------|-------- |-------- | | --- [Black walnut, 
Worthen | | | | | | red maple, 
| | | | | | common hackberry, 
| | | | | | eastern white pine, 
| | | | | | green ash. 
| | | | | | | 
1158--------------- | Зо {Slight Slight ModeratelSlight [White oak----------- | 55 [Ponderosa pine, 
Dorchester | | | INorthern red oak----| 55 | Austrian pine, 
| | | | | | | common 
| | | | | | hackberry, green ash, 
| | | | | | | | рор1аг. 
1212--------------- | 20 Slight Slight |Slight [Slight [Black walnut-------- | 79 |Black walnut, bur oak, 
Kennebec | | | | |Bur oak 63 | common hackberry, 
| | | | | Соттоп hackberry----| --- | green ash, eastern 
| ] | [Green ash----- | --- | cottonwood. 
| | | | |Eastern cottonwood--| --- | 
1219--------------- | 2o {Slight |Slight [Slight | 65 |Eastern white pine, 
Canoe Variant | | | 65 | red pine, sugar 
| | | | | maple, Norway spruce, 
| | | | | | European larch. 


| | | | 
* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[The symbol < means less than; > means more than. Absence of an entry indicates that trees generally do not grow 
to the given height on that soil] 


Trees havin redicted 20-year average heights, in feet, of-- 
Soil name and | 


buffaloberry, 
Tatarian 
honeysuckle. 


map symbol | <8 | 8-15 | 16-25 | 26-35 | »35 
| 
— s-r 
| | | 
10-----........ | --- | Tatarian |Northern white- Common hackberry, |Silver maple. 
Fayette | honeysuckle, | cedar, white | bur oak, eastern | 
| | lilac. | spruce, Siberian | white pine, | 
| | crabapple, Amur Austrian pine, | 
| | | maple. | green ash. | 
118, 110---------- |Siberian peashrub [Eastern redcedar, |Jack pine, red [Eastern white ріле| --- 
Sparta | Ашиг honeysuckle,| pine, Austrian | 
| | lilac, Manchurian| pine. | | 
| | crabapple, | | | 
| | Russian-olive, | | | 
| | Tatarian honey- | | | 
| | suckle. | | | 
63B, 63C---------- [Siberian peashrub |Amur honeysuckle, |Таск pine, [Eastern white pinel --- 
Chelsea | | eastern гейсейаг, | Austrian pine, | | 
| Russian-olive, | red pine. | | 
| | Tatarian honey- | | | 
! suckle, lilac, | | | 
| | Manchurian | | | 
| crabapple. | | | 
| | 
63Е--------------- {Siberian peashrub |Amur honeysuckle, |Jack pine, [Eastern white pine 
Chelsea | eastern redcedar,| Austrian pine, | | 
| Russian-olive, | red pine. l | 
| Tatarian honey- | | | 
| 8uckle, 111ас, | | 
| Manchurian i | 
| | crabapple. | | 
65D2, 65F2, 65F3--| --- Silky dogwood, | American |Norway spruce, {Eastern white 
Lindley | Amur honeysuckle,| cranberrybush, | Austrian pine. pine, pin oak. 
| Amur privet. | Washington | | 
| | hawthorn, | 
| | | northern white- | | 
| | | cedar, blue | | 
| | spruce, white | | 
| | | fir. | 
| | | | 
838--------------- | --- |Tatarian Northern white- | Соттоп hackberry, [Silver maple. 
Kenyon | | honeysuckle, cedar, white | bur oak, eastern | 
| | 111ac. Spruce, Siberian | white pine, | 
| | | crabapple, Ашиг | red рїпе, | 
| ! maple. ! green ash, | 
| 
84------- --------- | --- [Amur honeysuckle, !Norway spruce, {Silver maple, |Eastern 
Clyde | northern white- Amur maple, | golden willow, | cottonwood. 
| | cedar, redosier eastern white | green ash. | 
| dogwood, pine, white Ї | 
| | Tatarian Spruce. | | 
| honeysuckle. | | 
98---------------- --- lAmur privet, Amur lAustrian pine, [Norway spruce----- |Eastern white 
Huntsville | honeysuckle, | white fir, blue | | pine, pin o&k. 
| American | spruce, northern | | 
| cranberrybush, white-cedar, | | 
! | silky dogwood. | Washington | 
| | hawthorn. | | 
| 
109B, 1090, 109D--| --- [Eastern redcedar, |Bur oak, ponderosa --- | --- 
Backbone | | northern white- pine, jack pine, | | 
| cedar, Russian- green ash, common| | 
| | olive, Siberian hackberry. | 
| | 
| | 
| | 
| | 
| | 


| 
| 
| 
peashrub, silver | | 
| 
| 
| 


Clayton County, lowa 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Soll name and 


| 
map symbol | «8 
| 


| 8-15 


| 16-25 


Trees having predicted 20-уеаг average heights, in feet, of-- 


| 26-35 | »35 


| | 
ССЭ e e E SS 


1100--- 


110, 110B, 
Lamont » 


1208, 1200-------- l 
Tama 


12988: 
Arenzville-------| 


Chaseburg-------- 


133------------- мэн 
Colo 


163B, 163C, 163C2, 
163D, 163D2, | 
16303, 163E, 
163Е2, 163E3----- | 

Fayette | 


163F, 163F2, 
163F3, 163G. | 
Fayette | 

| 


See footnote at end of table. 


| 

{Amur privet, 

| Tatarian honey- 
| suckle, lilac, 
| American 

| cranberrybush, 
| Amur honeysuckle. 
| 

| 

| 


Tatarian 
honeysuckle, 
lilac, Amur 
privet, American 
cranberrybush. 


Tatarian 

| honeysuckle, 
111ac. 

! 


Tatarian 
honeysuckle, 
lilac. 


| Amur honeysuckle, 
northern white- 
cedar, redosier 
dogwood, Tatarian 
honeysuckle. 


Tatarian 
honeysuckle, 
lilac. 


| 
|Tatarian 


honeysuckle, 
| lilac. 
| 


Tatarian 
honeysuckle, 
lilac. 


Tatarian 
honeysuckle, 
lilac. 


Tatarian 
honeysuckle, 


| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! lilac. 
| 

| 

l 

| 

| 

! 


| 

Eastern redcedar, 
northern white- 
cedar, 
osageorange. 


Northern white- 
cedar, white 
Spruce, Siberian 
crabapple, Amur 
maple. 


Northern white- 
cedar, Siberian 
crabapple, white 
spruce, Amur 
maple. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
INorthern white- 

| cedar, Siberian 

| crabapple, white 
| spruce, Amur 

| maple. 

| Siberian 

| erabapple, Amur 

| maple, eastern 

| white pine, white 
| Spruce. 

| 
| 
! 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 


Northern white- 
cedar, white 
Spruce, Siberian 
crabapple, Amur 
maple. 


Northern white- 
cedar, Siberian 
crabapple, white 
Spruce, Amur 


maple. 


Northern white- 
cedar, white 
Spruce, Siberian 
crabapple. 


| 

INorthern white- 

| cedar, white 

| spruce, Siberian 
crabapple, Amur 
maple. 


Northern white-. 
| cedar, white 
Spruce, Siberian 
| erabapple, Amur 
maple. 


Eastern white 
pine, Norway 
spruce, red pine, 
Austrian pine. 


Silver maple, 
eastern white 
pine. 


Spruce. 


Green ash, common |Silver maple. 
hackberry, 
red pine, 
| bur oak, eastern 


white pine. 


| 
| 
| 
| 
| 
| 
| 
p pine, Norway 
| 
| 
| 
| 
| 
| 
| 


|@гееп ash, Биг. Silver maple. 
oak, eastern 

| white pine, 

| red pine, 


common hackberry. 


| Silver maple, 
| golden willow, 
| green ash. 


Eastern 
cottonwood. 


Common hackberry, |Silver maple. 
bur oak, eastern 

white pine, 

red pine, 


green ash. 


Green ash, bur 
oak, eastern 
white pine, 
red pine, 

| common hackberry. 


Silver maple. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

! 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Соттоп hackberry, | 
| bur oak, eastern | 
| white pine, | 
red pine, | 
| green ash. | 
| 

| 

1 

| 

| 

| 

| 

| 

| 

| 

1 

! 

| 

| 

| 

| 

| 

| 

| 

| 


Common hackberry, 
bur oak, eastern 
white pine, 
red pine, 
green ash. 


Silver maple. 


Common hackberry, |Silver maple. 
bur oak, eastern 

white pine, 

Austrian pine, 


green ash. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Soil name and 


| 
тар зутро1 | <8 


| 8-15 


| 16-25 
| 


26-35 


Soil survey 


Trees having predicted 20-уваг average heights, in feet, of-- 


! >35 


| 
SS SD Sg ag gg gg = 
| 


| 
17102------- |йсау dogwood, 


171B, 
Bassett | silky dogwood. 
| 
| 
| 
177, 17ТВ--------- |Gray dogwood, 
Saude | silky dogwood. 
| 
| 
178--------------- [Silky dogwood---- 
Waukee 


1830, 183D, 183D2-|Siberian peashrub 


Dubuque 


183E, 183E2, 
183Е3, 183Р. 
Dubuque 


213B, 214В-------- 
Rockton 


m 

хо 
с 
о 

1 

i 

1 

1 

1 

1 

1 

П 

П 

1 

1 

[| 

[| 

П 


215Е-------------- |Siberian peashrub 


22]B-------------- | Common ындық 


225, 
Lawler 


See footnote at end of table. 


| 

| Вейозіег dogwood, 
| American pilum, 
| Tatarian 

| honeysuckle. 
| 

| 

| 


Amur honeysuckle, 
American plum, 
Tatarian 
honeysuckle. 


|Amur privet, 
Tatarian 
honeysuckle, 
American plum, 
American 
cranberrybush. 


| 

| 

| 

| 

| 

|Waghington 

| hawthorn, 

| Manchurian 

| crabapple, 

| Tatarian honey- 

| suckle, lilac, 

| Amur honeysuckle, 
| eastern redcedar. 
| 

| 

| 

| 

| 

| 

| 


Siberian peashrub, 
Tatarian honey- 
suckle. 


Silky dogwood, 
Amur privet, 
American 
cranberrybush, 
Tatarian honey- 
suckle, lilac. 


Manchurian crab- 
apple, lilac, 
Tatarian honey- 
suckle, Amur 
honeysuckle, 
Washington 
hawthorn. 


Silky dogwood, 
Tatarian 
honeysuckle, 
nannyberry 
viburnum, Amur 
privet, Amur 
honeysuckle. 


| 

[American plum, 
Tatarian 
honeysuckle, 
Siberian 

. peashrub, lilac. 


Eastern redcedar, 
Amur maple. 


Eastern redcedar, 
Amur maple, 
northern white- 
cedar. 


Amur maple, 
eastern redcedar, 
Austrian pine, 
northern white- 
cedar. 


Jack pine, red 
pine, white pine, 
Austrian pine. 


Washington 
hawthorn, 


viburnum, 
eastern redcedar, 
white spruce. 


Eastern redcedar, 
northern white- 
cedar, Amur 
maple, white 
Spruce. 


Jack pine, 
eastern white 
Austrian 
red pine. 


pine, 
pine, 


Red pine, Norway 
Spruce, common 
hackberry. 


Red pine, Norway 
Spruce. 


| 
Red рїпе, Norway 


spruce, eastern 
white pine. 


Green авһ--------- 


Eastern white 
pine, red pine, 
Norway spruce. 


Tall purple willow|Black willow, 


Eastern redcedar, 
northern white- 
cedar, white 
Spruce, white 


| 
| 
| 
| 
| 
] 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
1 
| 
| nannyberry 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[ 
| 
| 
| 
| 
| fir. 


golden willow. 


Eastern white 
pine, Norway 
8pruce, Austrian 
pine. 


Silver maple. 


Eastern white 
pine, silver 
maple. 


Carolina poplar. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[P oak. 
| 

| 

| 

| 


Clayton County, lowa 
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map symbol | 


TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


«8 | 
| 


8-15 


| 16-25 | 


26-35 


177 


Trees having predicted 20-year average heights, in feet, of-- 


| >35 


| | 
Og re ee ee ето 


249, 2490 
Zwingle 


284, 2818 
Flagler 


Silky d 
| 
| 
| 
Atterberry 
| 
| 


320--------------- 
Arenzville 


108В, 1086 
Olin 


цацв, 444C, 4440--|Огау do 
Jacwin silky 


4638, 4630 
Fayette 


See footnote at end of 


| 
--- |Silky dogwood, 
| eastern redcedar, 
| redosier dogwood, 
| Tatarian honey- 
| suckle. 
{Amur honeysuckle, 
| Tatarian 
| honeysuckle, 
| American plun, 
| Amur privet. 


ogwood 


| American 
cranberrybush, 
lilac, Amur 
honeysuckle. 


| 
| 
| 
|Tatarian 

| honeysuckle, 
| lilac. 


|Tatarian 
honeysuckle, 

| lilac, Amur 
privet, American 
| cranberrybush. 


Amur honeysuckle, 
northern white- 

| cedar, redosier 
dogwood, Tatarian 

honeysuckle. 


|Amur honeysuckle, 
northern white- 

| cedar, redosier 

| dogwood, Tatarian 
| honeysuckle. 


{Amur honeysuckle, 
American plum, 

| Tatarian honey- 

suckle, American 
| cranberrybush. 


|Redosier dogwood, 
Tatarian 

| honeysuckle, 

| American plum. 


gwood, 
dogwood. 


Tatarian 
noneysuckle, 
lilac. 


Tatarian 
honeysuckle, 
lilac. 


Tatarian honey- 
suckle, Amur 
privet, silky 
dogwood. 


table. 


| | 
lAmur maple, | 
| white spruce, | 
| northern white- | 
cedar. | 


| 
Eastern redcedar, | 
Austrian pine, | 
northern white- 
cedar. | 


White spruce, | 
white fir, | 
northern white- 
cedar. 


Northern white- 
cedar, Siberian 
crabapple, white 
Spruce, Amur 
maple. 


Northern white- 
cedar, white 
spruce, Siberian 
crabapple, Amun 
maple. 


Norway spruce, 
Amur maple, 
eastern white 
pine, white 
Spruce. 


Siberian 
crabapple, Amur 
maple, eastern 
white pine, white 
Spruce. 


Eastern redcedar, 
white fir, blue 
Spruce. 


Amur maple, 
eastern redcedar. 


Northern white- 
cedar, white 
Spruce, Siberian 
crabapple, Amur 

| maple. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


INorthern white- 
cedar, white 
spruce, Siberian 
crabapple, Amur 
maple. 


Eastern redcedar, 
Austrian pine, 
white fir, blue 

| spruce, northern 

white-cedar. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Silver maple, 
golden willow, 
eastern white 
pine. 


Red pine, Norway 
Spruce, common 
hackberry, 
eastern white 
pine. 


Norway spruce, 
Austrian pine. 


Green ash, 
hackberry, 
red pine, 
bur oak, eastern 
white pine. 


common 


Red pine, Norway 
spruce. 


Silver maple, 
golden willow, 
green ash. 


Silver maple, 
golden willow, 
green ash. 


Red pine, Norway 


spruce. 


Common hackberry, 
red pine, Norway 
spruce. 


Common hackberry, 
bur oak, eastern 
white pine, 
red pine, 
green ash. 


Common hackberry, 
bur oak, eastern 
white pine, 
Austrian pine, 
green ash. 


Norway spruce 


Eastern 
cottonwood, 
pin oak. 


Silver maple, 
pin oak, eastern 
white pine. 


Silver maple. 


Silver maple, 
eastern white 
pine. 


Eastern 
cottonwood. 


Eastern 
cottonwood. 


Eastern white 
pine, silver 
maple, pin 
oak. 


Eastern 
cottonwood, 
silver maple. 


Silver maple. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
ы maple, 
| 

| 

| 

| 


|Eastern white 


pine, silver 
maple, pin 


| 
| 
| oak. 
| 
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Soil name and 
map symbol 


| 
a р лж “Є 


17808: 
Rock outer 


Nordness. 
1808, 480C, 
48 


Orwood 


op. 


18002, 


4830, 48302, 
483E2------------ 


Frankvili 


Worthen--- 


496B*: 
Dorchester 


See footnote at end of 


e 


TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


| Trees having predicted 20-year average heights, in feet, of-- 


| 
| «8 


[Siberian peashrub 


table. 


| 8-15 


Amur privet, 
Tatarian honey- 
suckle, American 
cranberrybush, 
silky dogwood. 


Washington 
hawthorn, 
Tatarian honey- 
suckle, lilac, 


Amur honeysuckle, 
eastern redcedar, 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Manchurian 
| crabapple. 
| Tatarian 

| honeysuckle, 

| lilac, Amur 

| privet, American 
I cranberrybush. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


511Ку dogwood, 
American 
cranberrybush, 


Amur honeysuckle, 


Amur privet. 


Silky dogwood, 
American 
cranberrybush, 


Amur honeysuckle, 


Amur privet. 


American 
cranberrybush, 
| Tatarian honey- 
| suckle, silky 
dogwood, Amur 

| privet. 


[American plum, 


Tatarian honey- 
| suckle. 


honeysuckle, 
lilac, Siberian 


| 

| 

| 
|Tatarian 
| 

| 

| peashrub. 
| 


| 16-25 | 


Blue spruce, 
northern white- 
cedar, white fir. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
Jack рїпе, red | 
pine, eastern | 
white pine, | 
Austrian pine. | 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


Northern white- 
cedar, white 
spruce, Siberian 

crabapple, Amur 


maple. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

[Washington 

| hawthorn, white 

| fir, blue spruce, 
| northern white- 

| cedar, Austrian | 
| pine, Norway 

| Spruce. | 
[Washington | 
| hawthorn, 

| northern white- 
| cedar, blue | 
| spruce, white 
| fir. 

| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Eastern redcedar, 
white spruce, 
white fir, | 
northern white- 
cedar, 
spruce, 
pine. 


Norway | 
Austrian 


| 
| 
Washington | 
hawthorn, | 
eastern redcedar, | 
osageorange, | 
green ash, white | 
Spruce, blue | 
spruce. | 
| 

| 

Northern white- | 
cedar, white | 
| 

| 


spruce, 
osageorange. 


26-35 | 


Red pine, Norway 
Spruce. 


Austrian pine, 
Norway spruce, 


Soil survey 


>35 


Pin oak, 


silver maple, 
eastern white 
pine. 


Silver maple, 


eastern white 
pine. 


Eastern white pine|Pin oak. 


Austrian pine, 
Norway spruce. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Pin oak, eastern 


white pine. 


Eastern white pine|Pin oak. 


Black willow------ 


Black willow, 
common hackberry, 
bur oak, green 
ash. 


| Eastern 


cottonwood, 
golden willow. 


Golden willow, 


eastern 
cottonwood. 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees havin redicted 20-year average heights, in feet, of-- 
Soil name and | 


map symbol | «8 8-15 | 16-25 26-35 | >35 
| 
О EN | от бо А СӘС 
| | | | 
496В%; | | | | 
Volney----------- | --- Siberian peashrub,|Washington Silver maple------ | --- 
| Tatarian honey- | hawthorn, nanny- | | 
| suckle. | berry viburnum, | | 
| | | eastern redcedar, | | 
| | | white spruce. | | 
| | 
497Е%; | | | | l 
Fayette---------- | --- | Tatarian INorthern white- {Common haekberry, |Silver maple. 
| | honeysuckle, | седаг, white | bur oak, eastern | 
| | lilac. spruce, Siberian | white рїпе, | 
| l | crabapple, Amur | Austrian pine, | 
| | maple. | green ash. | 
Dubuque----------- ISiberian peashrub [Washington Jack pine, red | --- --- 
| hawthorn, lilac, | pine, Austrian | 
| | Tatarian honey- pine, white pine.| 
| | suckle, Amur | | 
Ї | honeysuckle, | 
| | Manchurian | 
| | erabapple, | 
| | eastern redcedar. ! 
497F#: | | | 
Fayette. | | | | 
| | 
Dubuque. | | | | 
499B, 4990. | | | 
Nordness | | 
| | | | 
499F. | | | | 
Nordness | | | 
| 
512B, 51202------- Siberian peashrub,|Eastern redcedar, |Austrian рїпе----- | --- | --- 
Marlean lilac. | Tatarian honey- | | 
| | suckle, Amur | | | 
| | honeysuckle. | | | 
551--------------- --- [Tatarian Osageorange, |Black willow, |Eastern 
Calamine | | honeysuckle. | northern white- | golden willow. | cottonwood. 
| | cedar, blue | | 
| | | spruce, white | 
| | | spruce, | | 
| | | Washington | 
| | | hawthorn, eastern | 
| | | redcedar. | 
| 
589, 5894--------- | --- 1811Ку dogwood, | Washington Eastern white pine|Pin oak. 
Otter | | American | hawthorn, white | | 
l | cranberrybush, | fir, blue spruce, | 
| | Amur honeysuckle, | northern. white- | 
| Amur privet. | cedar, Austrian | 
| | pine, Norway | 
| | | spruce, | 
61202, 612Е2------ |Tatarian honey- --- [Russian-olive, Green ash, | --- 
Mottland | suckle, Siberian | eastern redcedar.| common hackberry. | 
| peashrub. | | | 
| | 
714В, 1110-------- [Siberian peashrub [Eastern redcedar, |Bastern white | --- | --- 
Winneshiek | American plum, | pine, red pine, | | 
| | Tatarian | Austrian рїпе, | | 
| honeysuckle, | jack pine. | | 
| | lilac, Amur | | | 
| honeysuckle, | | | 
| | Manchurian | | | 
| | сгарарр е. | | | 


See footnote at end of table. 
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Soil name and 
map symbol 


TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average heights, in feet, of-- 


| 
| «8 
| 


| 8-15 
| 


| 16-25 


| 26-35 


Soil survey 


235 


| 
so 


763D2, 763D3, 
163Е2, 763Е3----- 
Exette 


76392, 
Exette 


763F3. 


| 
776B, 7760-------- 


Lilah 


777, ТТТВ--------- 
Wapsie 


793--------------- 
Bertrand 


8638, 8630-------- 
Fayette 


Luana 


930, 930B--------- 
Orion 


Medary Variant 


| 

| 

|Згау dogwood, 
silky dogwood. 


| 
| 
| 
| 
| 


{Gray dogwood, 

| silky dogwood. 
! 

| 


[Gray dogwood, 
| silky dogwood. 


|Silky dogwood, 
gray dogwood. 


! 
| 
| 
| 
| 
| 


See footnote at end of table. 


Redosier dogwood, 
American plum, 
Tatarian 
honeysuckle. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
|Manchurian crab- 

| apple, eastern 

| redcedar, 

| Russian-olive, 

| Tatarian honey- 

| suckle, lilac, 

| Amur honeysuckle, 
| 
| 
| 
| 
| 
| 
| 


Lilac, Tatarian 
honeysuckle, 
Amur privet, 
American 
cranberrybush. 


Tatarian 
honeysuckle, 
lilac. 


American 
cranberybush, 
Amur privet, 
redosier dogwood, 
nannyberry 
viburnum, Amur 
honeysuckle. 


Tatarian 
honeysuckle, 
lilac. 


|Redosier dogwood, 
| American plum, 
Tatarian 
honeysuckle. 


|Redosier dogwood, 
American plum, 
Tatarian 

| honeysuckle. 


Amur honeysuckle, 
American 
cranberrybush, 
silky dogwood, 

| Amur privet. 

Northern white- 
cedar, Tatarian 
honeysuckle, 

Amur honeysuckle, 
lilac. 


Eastern redcedar, 
Amur maple. 


Jack pine, 
Austrian pine, 
red pine. 


Eastern redcedar, 
Amur maple, 
Austrian pine, 
northern white- 
cedar. 


Northern white- 
cedar, Siberian 
crabapple, white 
spruce, Amur 
maple. 


[White spruce, 
white fir, 
northern white- 
cedar. 


Northern white- 
cedar, white 
spruce, Siberian 
crabapple, Amur 
maple. 


Amur maple, 
eastern redcedar. 


Eastern redcedar, 
Amur maple. 


White spruce, 
northern white- 
cedar, eastern 
redcedar. 


Eastern redcedar, 
red pine, 
eastern white 
pine, Austrian 
pine, Norway 
spruce. 


Red pine, Norway 
spruce, eastern 
white pine, 

| common hackberry. 


lEastern white pine 


Eastern white 
pine, red pine, 
Norway spruce. 


|Green ash, bur 

| oak, eastern 
white pine, 

| red pine, 

common hackberry. 


| 
Jack pine, 
spruce. 


| Norway 
| 
| 
| 
| 
| 
| 


Common hackberry, 
| bur oak, eastern 
white pine, 

| Austrian pine, 
green ash. 


Common hackberry, 
| eastern white 
| pine, Norway 
| spruce, red pine. 


Red pine, Norway 
Spruce, common 
| hackberry. 


Red pine, Norway 
spruce. 


| 
! 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
--| 
| 
| 
| 
| 
| 
| 


Silver maple. 


Silver maple. 


Eastern white- 


p 


іле, 
maple. 


silver 


Silver maple. 


Silver maple. 


Eastern 


E 


cottonwood, 
silver maple. 


& 
P 


Stern white 


ine, 


pin oak. 
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TABLE 8.--WINDBREAKS' AND ENVIRONMENTAL PLANTINGS--Continued 


Soil name and 
map symbol 


| 
Биир. 


Worthen 


Canoe Variant 


1490-------------- 
Caneek 


5010*, 5030*. 
Pits 


503098, 
Orthents 


[ 
| 
| «8 
| 


|бгау dogwood------ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Gray dogwood, 
silky dogwood. 


Trees having predicted 20-year average heights, in feet, of-- 


| 8-15 | 16-25 26-35 | >35 

| | | 

| Tatarian INorthern white- Red pine, Norway |Ріп oak, 

| honeysuckle, | cedar, white Spruce. eastern white 

| lilac, Amur spruce, Amur pine. 

| privet, American | maple, white fir. 

| cranberrybush. 

| | 

|Redosier dogwood, |Eastern redcedar, [Red pine, Norway Eastern 
American plum, Amur maple. spruce, common cottonwood, 
Tatarian hackberry. silver maple. 
honeysuckle, 


silky dogwood. 


Silky dogwood, 
American 
cranberrybush, 
Amur honeysuckle, 
Amur privet. 


Tatarian 
honeysuckle, 
lilac, Siberian 
peashrub, 

Amur privet, Amur 

honeysuckle, 

American 

cranberrybush, 

silky dogwood. 


Tatarian 
honeysuckle, 
111ac, autumn- 
olive, redosier 
dogwood. 


American plum, 
Tatarian honey- 
suckle. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
Washington 


hawthorn, 
northern white- 
cedar, blue 
spruce, white 
fir. 


Northern white- 
cedar, white 
spruce, 
osageorange. 


White fir, blue 
Spruce, northern 
white-cedar, 
Washington 
hawthorn. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


ur maple, 


Am 
eastern redcedar. 


Washington | 
hawthorn, 

eastern redcedar, 
osageorange, 
green ash, 

white spruce, 


blue spruce. 


Pin oak, eastern 
white pine. 


Austrian pine, 
Norway spruce. 


| 
Black willow, Golden willow, 
common hackberry,| eastern 
bur oak, green cottonwood. 
ash. 


Eastern white 
pine, pin oak. 


Norway spruce, 
Austrian pine. 


Silver maple, 
eastern 
cottonwood. 


Common hackberry, 
Norway spruce. 


------ | Eastern 
cottonwood, 
golden 


willow. 


Black willow 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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[Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


Soil name and 


Lindley 


65Р2, 6593---------- 


Lindley 


| Camp areas 


[ Severe: 
| slope. 
| 


18116115--------- 
| 


| | 
IS1i1ght--------- 
| | 


| 
| S11ght--------- 
| 


IModerate: 
| slope. 
| 


| 

| Severe: 

| slope. 

| 

|Moderate: 

| slope, 

| peres slowly. 


| Severe: 
| slope. 


[gne = 


| 
| Severe: 
| wetness. 


| Зеуеге: 
| flooding. 


| Moderate: 

| peres slowly. 
| 

| 

| Moderate: 

| peres slowly. 
| 

|Moderate: 


| slope, 
| percs slowly. 


See footnote at end of table. 


| Picnic areas 


| Зеуеге: 
| з1оре. 


| sens --------- 


Moderate: 
slope. 


| 

| 

| 

| 

| 

| Зеуеге: 

| slope. 
Lire 
| 
| 
| 
| 


slope, 
peres slowly. 


Severe: 
Slope. 


[Slight Е 


Moderate: 
wetness. 


o 
peros slowly. 


Moderate: 
peres slowly. 


Moderate: 
8lope, 


| 
| 
| 
| 
| 
| 
| 
I" derate: 
| 
| 
| 
| 
| 
| 
| 
| percs slowly. 


kas — Sta 


TABLE 9.--RECREATIONAL DEVELOPMENT 


| Playgrounds 


| Severe: 
| slope. 
i 


-|Moderate: 


| slope, 
| small stones. 
| 


| Зеуеге: 
| slope. 
| 


| Moderate: 
| slope. 


Severe: 
Slope. 


Severe: 
slope. 


slope. 


| 

| 

| 

| 

| 

| 

| Severe: 
| 

| 

| 

| Severe: 

| slope. 
|Модегабе: 
| slope. 


| Severe: 
| wetness. 


[sten ——— на 
| 


Moderate: 
slope, 
depth to rock. 


| 

| 

| 

| 

| Severe: 
ls 

| 

18 

| 

| 


Moderate: 
| slope. 


| Severe: 
| slope. 


!Moderate: 
slope. 


|Severe: 
| slope. 
| 


| Paths and trails 


map symbol 
| | | 


ГЭЛЭН 
| erodes easily. 


Moderate: 
slope. 


Moderate: 
slope. 


Moderate: 
wetness. 


Soil survey 


See text for definitions of 


| Golf fairways 


|Severe: 
| slope. 


|Moderate: 
| droughty. 
| 


|Moderate: 
| droughty. 


| Moderate: 
| droughty. 


|Moderate: 
slope, 
droughty. 


[Moderate: 
| slope. 
! 


| 
| Severe: 
slope. 


|Slight. 
| 


| Moderate: 
| wetness. 


|Slight. 


| 
| Moderate: 
thin layer. 


| 
Moderate: 
thin layer. 


|Moderate: 
| slope, 
thin layer. 


| 
|Slight. 
| 


| 
{Slight. 
| 
| 


Clayton County, lowa 


مص”ص”ص” — 


Soil name and 
map symbol 


129B*: 
Arenzville 


Chaseburg------------ 


162C, 16202 


Downs 


162D2 


162D, 
Downs 


Fayette 


163C, 
Fayette 


1630, 16302, 16303---- 


Fayette 


163Е, 163E2, 
163F, 163F2, 
Fayette 


16353, 
163F3--- 


Dubuque 


| 
16302----------- | 


TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


—— 
| Camp areas | Pienice areas Playgrounds | Paths and traiis 
| 
4 
| 
| 
| Severe: Moderate: Severe: Moderate: 
flooding. flooding. flooding. | flooding. 
| 
Severe: Moderate: Severe: Severe: 
| flooding. flooding. flooding. erodes easily. 
| | 
Severe: Moderate: Severe: Moderate: 
flooding, | wetness. | wetness. | wetness. 
| wetness. 
| | 
Severe: Slight---------- |Moderate: | S1ight------------ 
flooding. | flooding. | 
Severe: Moderate: Severe: | Зеуеге: 
flooding. flooding. | flooding. | erodes easily. 
| 
| Зеуеге: Slight---------- | S31ight---------- | S11ght------------ 
| flooding. | 
| 
ISlight---------- | S1ight---------- | Moderate: | S1ight------------ 
| slope. | 
| | | 
[S11ght----------|Slight---------- [Severe [S1ight------------ 
| | slope. | 
| | 
| Moderate: | Moderate: | Severe: | S1ight------------ 
slope. slope. | slope. | 
| | 
| Severe: Severe: |Severe |Moderate 
slope, | slope. | slope. | slope. 
| | 
| S1ight---------- |Slight---------- [Moderate: |Slight------------ 
| slope. | 
| | 
|[S11ght---------- 18116115---------- | Severe |Sl1ight------------ 
| slope | 
| | | | 
| Модегафе: |Moderate: | Зеуеге: | Severe: 
| slope. | slope. | slope. | erodes easily. 
| | | | 
| | | | 
| Зеуеге: | Зеуеге: | Severe: | Зеуеге; 
| slope. | slope. | з1оре. | erodes easily. 
| | | | 
| Зеуеге: | Зеуеге: | Зеуеге: |Зеуеге: 
| slope. | slope. | slope. | slope, 
| | | | erodes easily. 
| | | 
|31ight---------- |S1ight---------- |Мойегабе: |Slight------------ 
| | | slope. | 
|S1ight---------- |S1ight---------- | Severe: |Slight------------ 
| slope. | 
|S1ight---------- |S1ight---------- | S11ght---------- | SLight------------ 
| | 
| | 
|S1ight---------- ISlight---------- | Moderate: | S11ght------------ 
| slope. | 
| 
|Slight---------- ISlight---------- scie ---------- ын ------------ 
| | | 
| Moderate: | Moderate: |Severe: | Severe: 
| peres slowly. | percs slowly. slope. | erodes easily. 


See footnote at end of table. 


| Golf fairways 
| 


| 


Severe: 
flooding. 


| 

| 

| 

| 

| Severe: 

| flooding. 
| 
|Moderate: 
| 

| 


wetness, 
flooding. 


|Мойегабе: 
| flooding. 
| 

| Severe: 

| flooding. 
| 


18116156. 
| 
| 
| Slight. 
| 


| 
1313 81%. 
| 
| 


| Moderate: 
| slope. 

| 

| Severe: 

| slope. 


|Slight. 
| 
| 
|S1ight. 
| 


Moderate: 
slope. 


Severe: 
Slope. 


| Severe: 
| slope. 
| 
| 


Slight. 
| 
Slight. 
| 
Slight. 
| 
Slight. 
| 
Slight. 
| 


Moderate: 
thin layer. 


184 Soil survey 


TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and | Golf fairways 


map symbol 


| | | | 


Camp areas | Picnic areas | Playgrounds | Paths and trails | 
| | | 


| | | | 
1830, 183D2----------- |Moderate: | Moderate: | Зеуеге; | Зеуеге | Moderate: 
Dubuque | slope, | slope, | slope. | erodes easily. | slope, 
| peres slowly. | peres slowly. | | | thin layer. 
| | 
Па 183E2, 18353, | | | i 
-------------<.<--< | Зеуеге: |Зеуеге: [Severe: |Severe | Зеуеге: 
зас | slope. | slope. | slope. | erodes easily. | slope. 
i | 
196С------------------ l Severe: IModerate: | Severe: | Moderate: Severe: 
Volney | flooding. | flooding, | small stones, | large stones, | flooding. 
| | small stones. | flooding. | flooding. 
| | 
2138, 2118------------ |S1ight---------- | SLight---------- | Moderate: [Slight------------ Moderate: 
Rockton | | | slope, | thin layer. 
| | | depth to rock. | 
| | 
215Е------------------ [Moderate: | Moderate: | Severe: |5116һ%------------ Severe: 
Goss | slope, | slope, | slope, | | droughty. 
| small stones. | small stones. | small stones. | | 
| | | 
221В--------------- | Severe: | Severe: | Severe: | Severe | Severe: 
Palms | ponding, | ponding, | ponding, | ponding, | ponding, 
| excess humus. | excess humus. | excess humus. | excess humus. | excess humus. 
| | | | 
225, 226------------ [Moderate: | Moderate: | Moderate: | 311ght----------- | S1ight. 
Lawler | wetness. | wetness. | wetness, | | 
| | | | 
249, 2490---------- | Severe: |Severe: |Severe: |Moderate | Moderate: 
Zwingle | wetness, | peres slowly. | wetness, | wetness. | wetness. 
| peres slowly. | | peres slowly. | 
| 
prr a E EEE | S1ight--------- Slight--------- Slight---------- Blight----------- |S1ight. 
Flagler | | | | ! 
284В--------------- | Slight--------- | Slight--------- | Moderate: Slight----------- ISlight. 
Flagler | | slope. | 
291----------------- Severe: |Moderate: Severe: |Moderate: {Moderate: 
Atterberry wetness. wetness. wetness. wetness. | wetness. 
320----------------- Severe: Moderate: | Severe: | Moderate: | Severe: 
Arenzville flooding. | flooding. flooding. flooding. | flooding, 
323В---------------- |8116һ%--------- |811Һ%--------- |Мойегабе: SLight- —— 15116116. 
Terril | | | slope. | | 
| 
39189 | | | | 
Сіуде------------.. | Зеуеге: Moderate: |Severe: |Moderate: |Moderate: 
| wetness. | wetness. | wetness. | wetness. | wetness. 
| | | | | 
Floyd-------------- | Severe: | Severe: | Severe: | Severe |Slight. 
| excess humus. | excess humus. | excess humus. | excess humus. | 
| | 
408В---------------- |S1i1ght--------- |Slight--------- (Moderate: |S1ight----------- 18118116. 
Olin | | | slope. | 
| | 
4080-----------..... |Slight--------- | S11ght--------- | Severe: |S1ight----------- | S1ight. 
Olin ! ! | slope. ! | 
| В---------------- | Severe: ISevere: | Зеуеге; | Зеуеке Moderate: 
Jacwin | peres slowly, | excess humus, | excess humus, | excess humus. thin layer. 
| excess humus. | perces slowly. | peres slowly. | 
| | | | 
TESTS |Severe: |Severe: |Severe | Severe Moderate: 
Jaewin | percs slowly, | excess humus, | slope, | excess humus. thin layer. 
| excess humus. | percs slowly. | excess humus, | 
| | | percs slowly. | 
| | | 


Зее footnote at end of table. 


Clayton County, lowa 


Soil name and 
map symbol 


| | | | | a 


4T7T80*: 
Rock outcrop. 


Nordness------------- 


480B----------- ------- 
Orwood 


Frankville 


د نت85 
Spillville‏ 


Caneek 


968%: 
Dorchester---- 


TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


| Camp areas | 


| | 
| Зеуеге: | 
| peres slowly, | 
| excess humus. | 

| 


|Moderate: 
wetness. 
| 


| 
| 
| 
| 
| 
| 
Severe: | 

| 

| 


slope, 
| depth to rock. 


Slight---------- | 
| 


Slight---------- 


| 
Moderate: 
slope. 


Severe: 
Slope. | 


Moderate: | 
peres slowly. 


| Модегабе: 
slope, | 
peres slowly. | 


Severe: 
slope. | 


Severe: | 
| flooding. 
| 


! 
Severe: > | 
| flooding, 
ponding. 


Slight 
| 
Severe: 
wetness, | 
flooding. 
| 
Severe: 
flooding, | 


wetness. 


Severe: 
| flooding. 


See footnote at end of table. 


Picnic areas 


Severe: 
excess humus, 
percs slowly. 


Moderate: 
wetness. 


| 
| Slight---------- 
! 


Moderate: 
slope. 


Severe: 
slope. 


Moderate: 
peres slowly. 


Moderate: 
slope, 
percs slowly. 


Severe: 
slope. 


Slight-------—— 


Severe: 
ponding. 


Moderate: 
wetness. 


Moderate: 
flooding, 
wetness. 


Moderate: 
flooding. 


Playgrounds 


slope, 
excess humus, 
peres slowly. 


| Moderate: 


slope. 


|Moderate: 


| 
| 
18 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 


slope. 


evere: 
slope. 


Moderate: 


wetness. 


Severe: 


slope, 
depth to rock. 


| Moderate: 


| 
| 
18 
| 


slope. 


evere: 
slope. 


Severe: 


slope. 


| Moderate: 


| 
| 
| 
18 
| 
| 
| 


flooding. 


evere: 
ponding, 
flooding. 


| Moderate: 


slope. 


e 
wetness, 
f 


vere: 
looding. 


нь 0 


Paths and trails 


Severe: 
excess humus. 


Golf fairways 


Moderate: 
slope, 
thin layer. 


| 

| 

| 

| 

| 

| $light------------ Slight. 

| | 

| S1ight------------ | S1ight. 

| 

| 

13116115-------- ----|Slight. 

| | 

| 

| Slight-------- ----|Slight. 

| 

| 

| 

| 

| 

| Severe: Severe: 

| slope, slope, 

| erodes easily. thin layer. 

| 

|Slight------------ Slight. 

| 

| 

|S1ight------------ Slight. 

| 

| 

[SLignt- Moderate: 

| | slope. 

| 

IModerate: |Severe: 

| slope. slope. 

| 

{Slight---------- --|Moderate: 

| | thin layer. 

| 

1351іаћ------------ Moderate: 

| slope, 

| | thin layer. 

| | 

|Moderate | Severe: 

| slope. slope. 

|Slight------------ Moderate: 

| | flooding. 

| 

| | 

| Severe: Severe: 

| ponding. ponding, 

| flooding. 
| 

|Slight------------ Slight. 

| | 

| | | 

|Moderate: IModerate: 

| wetness. wetness, 

| | flooding. 

[Moderate: | Зеуеге: 

| wetness, flooding. 

| flooding. | 

| | 

| | 

|Moderate: | Severe: 

| flooding. | flooding. 

| | 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and ! Camp areas 
| 


| Picnic areas 


Playgrounds 
| 


| Paths and trails 


Soil survey 


| Golf fairways 
] 


Ice oce cep exec RE 7:05 7777, рт 


map symbol 
| 
19688: | 
Volney--------------- Severe: Moderate: 
flooding. small stones. 
| 
497Е%, NOT: 
Fayette--------------|Severe: Severe: 
slope. slope. 
Dubuque-------------- | Severe: Severe: 
slope. Slope. 
l99B------------------ | Зеуеге: Зеуеге: 
Nordness | depth to rock. | depth to rock. 
| 
992------- — ---|Severe: | Severe: 
Nordness depth to rock. | depth to rock. 
1 | 
| | 
Ц998--------....... ---- | Severe | Зеуеге: 
Nordness | slope, | slope. 
| depth to rock. | 
512B------------- -----|Moderate: | Moderate: 
Marlean | small stones. | small stones. 
| | 
| | 
512D2----------------- | Moderate: (Moderate: 
Marlean | slope, | slope, 
| small stones. | small stones. 
| | 
551-.....-..-....-..... | Severe: | Severe: 
Calamine | ponding, | ponding, 
| peres slowly. | peres slowly. 
| 
589, 589+-— | Зеуеге: | Severe: 
Otter | flooding, | ponding. 
| ponding. | 
| 
612D2----------------- | Moderate: | Moderate: 
Mottland ! slope. ! slope. 
| | 
612Е2-------- --------- | Severe: | Severe: 
Mottland | slope. | slope. 
| 
T14B------------------ |Мойегабе: |Moderate: 
Winneshiek | peres slowly. | peres slowly. 
| | 
| 
| 
Т110--------- -------- |Moderate: |Moderate: 
Winneshiek | peres slowly. | peres slowly. 
| | 
76302, 76303---------- | Moderate: Moderate: 
Exette | slope. | slope. 
| 
163Е2, 76383, Т63Е2, | 
7633---2-22..21.21.. | Зеуеге: Зеуеге: 
Exette | slope. | slope. 
7т6в----- ------------- [Slight- | Siight 
Lilah | 
| | 
7766------------------ [S11ght---------- |S11ght---------- 
Lilah | 


See footnote at end of table, 


| 
\Severe: 
| small stones. 


го 
Ф 
ч 
et 
т 
ct 
o 
ч 
o 
о 
х 


з1оре, 


з1оре, 


slope, 


ponding, 
percs slowly. 


ponding, 
flooding. 


Severe: 
slope. 


|Moderate: 
slope, 


percs slowly. 


| 

| Severe: 
| slope. 
| 


severe: 
| slope. 


| 
|Зеуеге: 
| slope. 


IModerate: 
| slope, 
| small stones. 


| depth to rock, 


| 
Moderate: 
| large stones. 


easily. 


easily. 


Slight------------ 


easily. 


easily. 


Severe: 
ponding. 


Severe: 
ponding. 


Moderate: 
| slope. 


Slight----------~- 


Slight---------- — 


easily. 


easily. 


| 
| 
| 
| 
| 
| 
нисэж 
| 
| 
|S11ght------- ----- 
| 
| 


Moderate: 
small stones, 
large stones, 
flooding. 


Severe: 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 

| slope. 

| Severe: 

| thin layer. 


| 
Severe: 
| thin layer. 


| 

Severe: 

| slope, 

thin layer. 


Moderate: 
small stones, 
| large stones. 


| Moderate: 
small stones. 
| 


| Severe: 
ponding. 


| 

| 

| Severe: 
| ponding, 

| flooding. 

| Moderate: 

| large stones, 
| slope. 


| Severe: 
| slope. 


[Moderate: 
thin layer. 


Moderate: 
thin layer. 


Moderate: 
Slope. 


| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 

| slope. 

| Severe: 

| droughty. 


| 
| Severe: 
! droughty. 


Clayton County, lowa 


Soil name and 


map symbol 


Orion 


Caneek 


5010*, 
Pits 


5030*. 


50408, 
Orthents 


TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 
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Camp areas | Pienie areas | Playgrounds | Paths апа trails Golf fairways 
| | | 
| | | 
S1ight- ———— Slight---------- | Slight---------- | Slight------------ Slight. 
| | 
| | | | 
[S11ght--------- Slight---------- Moderate: |S1ight------------ Slight. 
| slope. | | 
| 
| S11ght--------- Slight---------- | Slight---------- | Severe: |Slight. 
| erodes easily. 
| | 
ISevere: Moderate: Severe: |Moderate: Moderate: 
| flooding, wetness. | wetness. wetness. | wetness, 
| wetness. | | flooding. 
| S1ight--------- |Slight---------- IModerate: IS11ght------------ |Slight. 
| | slope. | 
| | | | | 
| Moderate: | Moderate: | Severe Severe: | Moderate: 
| slope. | slope. | slope. | erodes easily. | slope. 
| | 
IModerate: |Moderate: [Severe Slight------------ |Slight. 
| percs slowly. | percs slowly. | slope. | 
| | | 
IModerate: IModerate: | Severe Slight------------ |Moderate: 
| slope, | slope, | slope. | slope. 
| percs slowly. | peres slowly. | | | 
| 
| Severe: | Moderate: | Moderate: Slight------------ |S1ight. 
! flooding. | wetness. | wetness. | | 
| | | 
| Severe: |Moderate: |Зеуеге: Moderate: |Severe: 
| flooding, | wetness, | wetness, | wetness, | flooding. 
| wetness. | flooding. | flooding. | flooding. | 
| ] | 
| Severe: | Зеуеге: | Severe: [Severe |Severe: 
| slope, | slope, | slope, | erodes easily. | slope. 
| регов slowly. | percs slowly. | регез slowly. | | 
| | | 
IS1ight--------- |S1ight---------- |S1ight---------- |Slight------------ |Slight. 
| | | | | 
| | | | | 
[811ght----——--- г ТЕРЕН | SiXigphtese-2----- 民生 Eee | Slight. 
| | | | | 
| S1ight--------- |5116һ%---------- |Moderate: |Slight------------ 15116086. 
| | | slope. | | 
| Зеуеге: | Moderate: | Severe: | Moderate: | Severe: 
| flooding. | flooding. | flooding. | flooding. | flooding. 
| l | 
Severe: | S1ight---------- |Moderate: |Slight------------ |Moderate: 
flooding. | | flooding. | | flooding. 
| | | 
Moderate: [Moderate |Moderate: | Slight------------ 18511616. 
| wetness. | wetness. | wetness. | | 
| | | | 
Severe: |Модегабе: | Зеуеге |Moderate: |Severe: 
| flooding, | flooding, | wetness, | wetness, | flooding. 
wetness. | wetness. | flooding. | flooding. | 
| | | 
| | | | 
| | | | | 
| | | | 
| | | | | 
| | | | 
| l 


| | 


# See description of the map unit for composition and behavior characteristics of the map unit. 


188 Soil survey 


TABLE 10.--WILDLIFE HABITAT POTENTIALS 


[See text for definitions of "good," "fair," "poor," and "very poor." Absence of an entry indicates that the 
soil was not rated] 


Potential for habitat elements [Potential as habitat for-- 
Soil name and | Wild 
map symbol | Grain Grasses| herba- |Hardwood| Conif- | Wetland| ShallowlOpenlandlWoodland|Wetland 
|and seed and | ceous | trees | erous | plants | water |wildlife|wildlife|wildlife 
| crops | legumes! plants | | plants | | areas | | | 
| : | | | | | | | | 
Д0----------------- |Poor Fair | Good [Good | Good [Very |Very | Fair | Good [Very 
Fayette | | | | | роог. | роог. | | | poor. 
41В---------------- |Fair Fair | Fair [Fair |Fair [Very [Very | Fair |Fair |Уегу 
Sparta | | | | | | poor. | poor. | | | poor. 
416---------------- | Poor {Fair Fair | Fair Fair [Very |Very | Fair | Fair [Very 
Sparta | | | | poor. | poor. | | | роог. 
ВЕБЕ | Poor Fair | Fair |Poor |Poor |Уегу |Very | Pair |Poor |Уегу 
Chelsea | | | роог. | poor. | | | роог. 
630, 63Е----------- |Very | Fair Fair Poor | Poor | Уегу | Уегу | Poor | Poor |Very 
Chelsea | poor. | | | poor. | poor. | | | poor. 
| 
65D2--------------- | Fair | Good [Good IGood Good Very | Уегу |Good [Good |Very 
Lindley ! | | | | poor. | poor. | | | poon, 
65F2, 65ЕҘ--------- |Poor | Fair 18004 Good Good еру |Very | Fair | Good |Very 
Lindley | | | | | | poor. | poor. | | | роог. 
83В---------------- [Good {Good Good Good [Good | Fair | Fair [Good [Good |Fair. 
Kenyon | | | | | | | | | | 
| | | | | | | | 
84----------------- | Good [Good Good |Fair |Poor |боой |бооа |Good | Fair 1Good. 
Clyde | | | | | 
| | | | | | | | 
DB [Good [Good Good Good Good Poor Poor IGooû | Good |Poor. 
Huntsville | | | | | | | | 
109В--------------- | Fair | Fair Good | Fair | Fair |Уегу |Уегу Fair | Fair |Very 
Backbone | | | | | | poor. poor. | | poor. 
| | 
1090, 109D--------- |Poor |Fair [Fair |Fair [Fair Ivery [Very |Pair [fair |Very 
Backbone | | | | i poor. | poor. | | | poor. 
110, 110B---------- Good |Good [Good Good Good Poor Very Good | Good |Very 
Lamont | | | | | | poor. | ! | poor. 
110С--------------- [Fair [Good [Good 10004 [Good Very Very Good | Good |Уегу 
Lamont | | | | | | poor. | poor. | | | роог. 
120B--------------- [Good [вооа | Good [Good [Good Poor Very [Good |Good |Very 
Tama | | | | | | poor. | | | poor. 
120С--------------- [Fair | Good 10004 {Good [Good {Poor |Уегу Good |Good [Very 
Tama | | | | | | poor. | | poor. 
| | | | | | | 
12989: | | | | | | | | | 
Arenzville-------- 10004 10004 10004 | Good [Good |Poor aane Good [Good |Poor. 
| | | | | | | 
Chaseburg--------- |доой | Good [Good ийн Ki ах | ue [Good [Good |Роог. 
| | | | | 
133---------------- | Good |Fair [Good | Fair |Poor iGood Good {Fair |Pair IGood. 
Colo | | | | | | | | | 
| | | | | | | | | | 
136---------------- | Good [Good | Good [Good [Good |Poor |Уегу Good | Good |Уегу 
Ankeny | | | | | | poor. | | poor. 
| | 
Tip O — E | Good [Good | соса |Good {Good [Poor Poor Good |Good |Poor. 
Chaseburg | | | | | | | | 
1 4 | | | | | | | 


See footnote at end of table. 
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TABLE 10.--WILDLIFE HABITAT POTENTIALS--Continued 


Potential for habitat elements Potential as habitat Ёог-- 


Soil name and | Wild | 
map symbol | Grain Grasses] herba- |Hardwood| Conif- | Wetland! ShallowlOpenland|Woodland|Wetland 
land seed| and ceous trees | erous | plants | water |wildlifelwildlifelwildlife 
crops legumes| plants | | piants | | areas | 
| | | | | | 
158---------------- | Fair [Fair Fair Fair | Poor |Poor |Poor | Fair Poor | Poor, 
Dorchester | | | | | | | | | 
| | | | 
1628--------------- [Good Good |Good Good [Good | Poor |Уегу |Good Good |Уегу 
Downs | | | | | poor. | | poor. 
| | | | | 
1620, 16202, 162D, | | | | I | 
162D2------------- {Fair Good Good | Good [Good |Poor |Very [aood Good |Very 
Downs l | | | | | poor. | | poor. 
| | | | | | | 
162Е2-------------- | Poor | Fair Good [боой |Good [Very {Very | Fair Good |Уегу 
Downs | | | poor. | poor. | | poor. 
| | | | | | | | 
163В--------------- [Good Good Good Good |бооа | Poor |Very [Good Good |Уегу 
Fayette | | | | | poor. | | poor. 
| | | | | | | 
1630, 16302, 163D, | | | | | | | 
16302, 163D3------ аїр Good 14004 IGood | оо4 |Poor |Уегу 10004 {Good |Уегу 
Fayette | | | | | poor. | | | роог. 
| | | | | | 
163E, 16382, 163Е3, | | | | | | | 
163F, 163F2, [ | | | | | | 
163Е3------------- [Poor | Fair Good Good | Good |Уегу |Уегу |Fair {Good |Уегу 
Fayette | | | | poor | poor. | | роог. 
| | | | | | | | | 
1630--------------- Їїегу Very Good 1Good |Good |Уегу |Уегу |Уегу Good |Уегу 
Fayette | poor. | poor. | | poor. | poor. | poor | poor. 
| | | | | 
1718--------------- |Good Good Good [Good | Good | Fair | Fair 1Good Good | Fair. 
Bassett | | | | | | | 
| | | | | | | 
17102-------------- [Fair Good IGood |Good |Good |Poor |Fair |Good Good | Разг, 
Bassett ! | | | | | | 
| | | | | 
177, 1718---------- {Good Good Good |Good [боса |Poor ІУегу |Good Good |Уегу 
Saude | | | | | poor. | | роог, 
| | | | | | | 
178---------------- | соой Good |Чоо4 доо4 [Good [Poor |Уегу [Good Good [Very 
Waukee | | | | poor. | | роог. 
| | 
1830, 1830, 183D2--|Fair | Fair IGood | Good | Good |Уегу |Уегу | Fair Good |Уегу 
Dubuque | | | | poor. | poor. | | poor. 
| | | | | | 
183E, 183E2, 183Е3, | | | | | 
1838F-------------- | Poor Fair Fair Fair | Fair |Very |Уегу | Fair | Fair |Уегу 
Dubuque | | | poor. | poor. | | | poor. 
| | | | 
195С--------------- [Poor Fair Fair |Fair {Fair |Уегу |Уегу | Fair Fair |Уегу 
Volney | | | | | poor. | poor. | | poor. 
| | | 
213B, 2118--------- |Fair Good Good | Good | Good | Poor |Very | поой Good | Very 
Rockton | | | | | | роог. | | poor. 
| | | 
215E--------------- |Poor Fair lFair Fair [Fair |Уегу [Very [Fair Fair [Very 
Goss | | | | | poor. | poor. | | | poor. 
| | | 
221В--------------- [Good {Poor Poor Poor | Poor 1 Good | Good | Fair Poor | Соой. 
= Ай MEME ME ME | 
225, 226----------- [Good Good Good Good 10004 lFair [Fair [Good Good | Pair. 
dpa | | | | | | | | 
249---------------- | Poor | Fair Fair | Fair | Fair 1Good [Good | Fair | Fair [Good, 
Zwingle | | | | | | | | 
| | | | | | | | | 


See footnote at end of table. 
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Soil name and 


TABLE 10.--WILDLIFE HABITAT POTENTIALS--Continued 


Potential for habitat elements P 


otential as habitat Гог-- 


Soil survey 


Ї Wild 


| Grasses| herba- |Hardwood| Conif- | Wetland| Shallow|Openland|Woodland|Wetland 
| water и занших иа 


| 
map symbol | Grain 
land seed| 
| crops 
| | 
2490-------------.-. | Poor Fair 
Zwingle | 
| 
284, 284В---------- |Fair Fair 
Flagler | | 
291---------------- | Fair [Good 
Atterberry | 
| 
320---------“---“““--- | Good Good 
Arenzville | | 
323B--- 1 Good | Good 
Terril | | 
| | 
391B*: | | 
Clyde------------- | Good [вооа 
| | 
Floyd------------- | Good | Good 
| 
408В--------------- | Good 1Good 
Olin | ! 
408С--------------- |Fair |Good 
Olin | | 
| 
LUE): | Fair | Fair 
Jacwin | | 
| 
ЦС, 1440р--------- | Poor | Poor 
Jacwin | | 
Ц62В--------------- | СооЯ Good 
Downs | 
| 
463B--------------- 1Good Good 
Payette | 
4636--------------- [Fair 1Good 
Fayette | | 
ананан |Good [Good 
Oran | 
| | 
31808: | | 
Rock outerop. | | 
Nordness---------- |Уегу | Poor 
| poor. | 
4808--------------- [Good [Good 
Orwood | | 
| | 
1800, 48002-------- | Fair [Good 
Orwood | | 
180Е2-------------- | Poor | Fair 
Orwood | ! 
1830, 483D2-------- |Fair [Fair 
Frankville | | 
| | 
383Е2-------------- | Poor | Fair 
Frankville | | 
See footnote at end of table. 


and 
| legumes 


| ceous 
lants 


Fair 
| 


Fair 


| trees 


| erous 
| plants 


| 
Ба 


| plants 


| areas 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
oe 


Poor. 


| 
Very 
poor. 


Very 
| poor, 


[Very 
| poon. 
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TABLE 10.--WILDLIFE HABITAT POTENTIALS--Continued 


Potential for habitat elements Potential as habitat for-- 
Soil name and Wild [ 
map symbol Grain Grasses| herba- |Наг@нооа| Conif- | Wetland| Shallow|Openland{Woodland|Wetland 
and seed and | ceous | trees | erous | plants | water |wildlifelwildlife|wildlife 
crops legumes] plants | | plants | | areas | | 
р Е р р — 
| | | | | | | 
85---------------- Good Good | Good |Good [Good | Fair | Fair |Good Good | Fair. 
Spillville | | | | | | | 
| | | | | | | 
487В#: | | | | | | | 
Ottenr------------- {Good Fair | Fair |Fair | Fair {Good [Good |Fair Fair |Good. 
| | | | | | | 
Worthen----------- Good Good [Good |Good | Good |Poor |Very [Good Good IVery 
| | | | | poor. | | роог. 
I | 
489---------------- Good Good [Good |Fair |Fair |боод [Good {Good Fair |соой. 
Ossian | | | | | | | 
| | | | | | | 
100---------------- Fair Fair | Fair Fair | Poor | Good |Good | Fair Poor |Good. 
Caneek | | | | | | 
| | | | | | | 
196B*: | | | | | | 
Dorchestepr-------- | Fair Fair Fair | Fair | Poor ЇРоог |Poor | Fair Poor | Poor. 
| | | | | | 
Volney------------ Poor Fair Fair | Fair | Fair |Very [Very | Fair Fair {Very 
| | | | | poor. ! poor. | | роог. 
49ТЕ%, 497F#: | | | | | | | 
Fayette----------- Poor Fair |боой | Good [Good |Very |Уегу | Fair Good {Very 
| | | | | poor. | poor. | | poor. 
| | | | | | | 
Dubuque----------- | Poor Fair [Fair {Fair |Fair [Very |Very Fair |Fair [Very 
| | | | poor. | poor. | | poor. 
| | | | | | | 
1998, 499D--------- Роог Роог | Poor | Poor | Poor [Very {Very Poor Poor [Very 
Nordness | | | | poor. | poor. | poor. 
| | | | | | | 
499Р--------------- {Very Poor |Poor | Poor |Poor [Very Їїегу Poor Poor [Very 
Nordness | poor. | | | poor, | poor. | | poor. 
| | | | | | i 
512B, 512D2-------- Very Very [Fair | Fair | Fair [Very |Уегу Уегу | Poor |Уегу 
Маг] еап роог. poor. | | | | poor. | poor. роог. | poor. 
| | | | | | 
551---------------- Fair Fair |Fair |Fair [Fair |Fair [Fair Fair {Fair |Fair. 
Calamine | | | | | | | 
| | | | | 
589, 589----------- Good Fair Fair | Fair | Fair |Good |Good | Fair Fair |Good. 
Otter | | | | | | | 
| | | | | | 
612D2-------------- Poor jFair |Fair | Poor {Fair | Уегу |Уегу Роог Very [Very 
Mottland | | | | poor. | poor. | poor. | poor. 
| | | | | | | 
612Е2-------------- Үегу Роог [Poor |Уегу [Poor [Very [Very Very |Уегу [Very 
Mottland poor. | | poor. | | poor. | poor. poor. | poor. | poor. 
| | | | | | | 
T14B--------------- {Good |Good |Good |Good [боса [Very |Уегу Good Ібооа |Уегу 
Winneshiek | | | poor. | poor. | | | poor. 
| | | | | | | 
7110--------------- |Fair Fair |Good | Good |Good [Very [Very | Fair | Good [Very 
Winneshiek | | | | poor. | poor. | | poor. 
! | | | | | | 
76302, T63D3------- | Fair Good |бооа {Good |Good [Poor [Very Good [Good |Very 
Exette | | | | | роог. | | | poor. 
| | | | | | | 
76352, 763ЕЗ, | | | | | | 
163Е2, 763Ғ3------ Poor Fair [Good | Good [боса [Very Very Fair | Good [Very 
Exette | | | | | poor. | poor. | | poor. 
| | | | | | | 
776В--------------- Poor |Fair |Fair | Fair | Fair |Very |Very Poor | Fair I Very 
Lilah | | | | poor. | poor. | poor. 
| | | | | | | 


See footnote at end of table. 
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TABLE 10.--WILDLIFE HABITAT POTENTIALS--Continued 


Potential for habitat elements Potential as habitat for-- 
Soil name and | Wild Ї Ї 
map symbol | Grain | Grasses| herba- |Hardwood| Conif- | Wetland| ShallowiOpenland|Woodland|Wetland 
land зееа| and | ceous | trees | erous | plants | water |wildlifelwildlifelwildlife 
crops | legumes| plants | | plants | | areas | | 
| | | | | | | | | 
T160--------------- | Poor | ва г | Fair | Fair | Fair |Very [Very Poor Fair [Very 
Lilah | | ! | | | poor. | poor, | | | роог. 
777, ТТТВ---------- | Good | Good [Good {Good | Good | Poor [Very Good | соса |Уегу 
Wapsie | | | | | | | poor. | | | poor. 
793---------------- | соса {Good | Good |Good [Good |Poor |Very Good Good |Very 
Bertrand | | | | | | | роог. | | | poor. 
826---------------- | Good 1Good | Good IGooû | Good {Fair |Poor [Good Good ІРоог. 
222012 21212121) | 
86ЗВ--------------- | Good | Good {Good | Good | соса | Роог |Very Good Good |Very 
Fayette | | | | | | poon, | | poon, 
863D--------------- | вал г [Good | Good [Good [Good |Poor |Уегу [Good Good |Very 
Fayette | | | | I | | роог. | | роог. 
9026, 902D2-------- Fair | Good | Good [Good [Good | Poor |Уегу Good Good |Very 
Luana | | | | | | | poor. | | poor. 
| 
926---------------- Good |Good [Good [Good 18004 |Fair | Fair [Good Good |Ва4 г. 
Сапое | | | | | | | 
| 
930, 9308---------- | Fair | Fair |Good [Good | доза | Good | Fair |Good Good | оса, 
Orion | | | | | | | 
| | | | | | | 
951Ғ--------------- Роог [Fair |Fair |Fair |Fair [Poor [Very |Fair Fair |Уегу 
Medary Variant | | ! I | | poor. | | poor. 
977----------“----- Good | о04 10004 | Fair | Fair | Poor |Уегу |Good | Fair |Уегу 
Richwood | | | | | роог. | | | poor, 
978---------------- Good Good | Good 108004 [боса | Poor | Роог |доой Good |Poor. 
Festina | | | | | | | | 
| | | | | | | | 
981В--------------- Good Good 1Good [Good 10о04 | Poor |Very | оо4 Good [Very 
Worthen | ! | | | poon, ! poor. 
! 
1158--------------- Poor Poor |Fair |Fair |Poor ІҒаіс |Poor |Poor Poor |Poor. 
Dorchester | | | | | | | | 
1212--------------- Good [Good |Good [Good 10004 | Роог [Poor [Good [Good |Роог. 
Kennebec | | | | | | | | | 
| | | | | | | | 
1219-2-2-252222—225 | Good Good [Good |Good | Good |Pair |Fair [Good [Good | Fair. 
Canoe Variant | | | | | | | | | 
1490--------------- | Fair {Fair | Pair {Pair | Poor [Good [Good | Fair | Poor 10004, 
Caneek | | | | | | | | 
| | | | | | | | | 
50108, 50309, | | | | | | | | | 
Pits | | | | | | | | 
| | | | | | | 
50108, | | | | | | | | | 
Orthents | | | | | | | | 
| | | | | | | 


# See description of the map unit for composition and behavior characteristics of the map unit. 


Clayton County, lowa 


[Some terms that describe restrictive soil features are defined in the Glossary. 
Absence of an entry indicates that the soil was not rated] 


"slight," 


Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads 
map symbol | excavations without | with | commercial and streets 
| | basements | basements | buildings | 
| | | | 
40---------------- | Зеуеге: | Severe: | Severe: | Зеуеге: | Зеуеге: 

Fayette | slope. slope. | slope. | slope. frost action, 
I | | | low strength, 
| | | slope. 
| | | 

41В--------------- | Зеуеге: Slight--------- | Slight--------~ | Slight--------- Slight--------- 
Sparta | cutbanks cave. | | | | 
| 
alg--------------- | Зеуеге: Slight-------- -|Slight--------- | Moderate: Slight--------- 
Sparta | cutbanks cave. | slope. 
| 
63В--------------- | Зеуеге: Slight--------- ISlight--------- | Slight--------- Slight--------- 
Chelsea | cutbanks cave. | 
| | 
630--------------- | Severe: |Мойега е: | Модега е: | Зеуеге: Moderate: 

Chelsea ! cutbanks cave.| slope. | slope. | slope. | slope. 
| | | | 

63E--------------- |Severe: Severe: |Severe: | Зеуеге: Severe 

Chelsea | eutbanks сауе,| slope. | slope, | slope. | slope. 
| slope. | | 
| | | | | 

65D2-------------- | Moderate: IModerate: IModerate: | Severe: | Зеуеге: 

Lindley | slope. | shrink-swell, | slope, | slope. | 1ow strength. 
| slope. | shrink-swell. | | 
| | | 

65Е2, 65Е3-------- [Severe Severe: Severe: | Severe: | Зеуеге: 

Lindley | slope. | slope. | slope. | slope. | low strength 
| | | | | slope. 

83В--------------- | S1ight--------- [Slight--------- | Slight--------- |Slight--------- | Severe: 

Kenyon | | | low strength. 
| | | | | 

Bl----.--- ——Ó |Severe: |Severe: Severe: | Зеуеге: | Зеуеге: 

Clyde | wetness. | wetness. | wetness. | wetness. | low strength, 

| | | | frost action. 
| | | | 
gR---------------- ISlight--------- | Severe: Severe: | Severe: |Зеуеге: 

Huntsville | | flooding. | flooding. | flooding. | low strength, 
| | | | frost action. 
| | | | | 

109B-------------- | Severe IModerate: Severe: (на дега е: |Moderate: 

Backbone | depth to rock.| depth to rock.| depth to rock.| depth to госк.| depth to rock, 
| | | | frost action. 
| | | | | 

109С-------------- |Severe IModerate: Severe: |Moderate: |Moderate: 

Backbone | depth to rock.| depth to rock.| depth to госк.| slope, | depth to rock, 
| | | depth to rock.| frost action. 
| | | | 

1099-------------- lSevere: ІМодегабе: Severe: |Зеуеге: |Moderate: 

Backbone | depth to rock.| slope, depth to rock.| slope. | depth to rock, 
| | depth to rock. | | siope, 
| | | | | frost action. 
| | | | 

110, 1108--------- | Зеуеге: IS1ight--------- Slight--------- |Slight------- -|Moderate: 

Lamont | eutbanks сауе. | | | frost action. 
| | | | 

110С-------------- ISevere: [Sl1ight--------- Slight--------- IModerate: |Moderate: 

Lamont | eutbanks саме, | | slope. | frost action. 
| | | | 

120В-------------- |311ght--------- IModerate: Moderate: | Moderate: | Зеуеге: 

Тата shrink-swell. | shrink-swell. shrink-swell. | frost action, 

| 
| 


"moderate," and "severe." 


See footnote at end of table. 


TABLE 11.--BUILDING SITE DEVELOPMENT 


low strength. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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See text for definitions of 


Lawns and 
landscaping 


Severe: 
slope. 


Moderate: 
droughty. 


Moderate: 
droughty. 


Moderate: 
droughty. 


Moderate: 
slope, 
droughty. 


Severe: 
Slope. 


Moderate: 
Slope. 


Severe: 
Slope. 


| 
Slight. 


Moderate: 
wetness. 


Slight. 


Moderate: 
thin layer. 


Moderate: 
thin layer. 


Moderate: 
slope, 
thin layer. 


Slight. 
Slight. 


Slight. 
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Soil name and 
map symbol 


129B#: 


1620, 16202------- 


Downs 


162D, 162D2------- 
Downs 


Fayette 


1630, 16302------- 
Fayette 


163D, 163D2, 


163E, 163E2, 
16353, 163F, 
163F2, 163F3, 
1630------------- 


Bassett 


TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


| Shallow 
| excavations 


|Severe: 


|Moderate: 
| wetness, 
| flooding. 


|Severe: 
| wetness. 


| Зеуеге: 

| cutbanks cave. 
| 

IModerate: 

| wetness, 

| flooding. 

| 

| Зеуеге: 

| excess humus. 


| 
Moderate: 
slope. 


Severe: 
| slope. 


Slight--------- 


Slight--------- 


| Moderate: 
slope. 


| 
| 
| 
| 
| 
| Зеуеге: 
| в1оре. 


. See footnote at end of table. 


| Dwellings 
| without 
| basements 


Severe: 
flooding. 


Severe: 
flooding. 


Severe: 
flooding, 
shrink-swell, 
wetness. 


vere: 
looding. 


у Ф 


|Severe: 
flooding. 


|Moderate: 
shrink-swell. 


IModerate: 
| shrink-swell. 


IModerate: 
| slope, 
shrink-swell. 


| 

| Severe: 
| slope. 
| 
| 


|Moderate: 
| shrink-swell. 
| 


|Moderate: 
shrink-swell. 


| 
| 
| 
[Moderate: 

| slope, 

| shrink-swell. 
| 

| 

| 

| 

| 

| 

| 


| 
| 
| 


| 
| 


Dwellings | 
with | 


Small 
commercial 


| Local roads 
| and streets 


Soil survey 


| Lawns and 
| landscaping 


basements | buildings | l 


Moderate: 
shrink-swell. 


Severe: 
flooding. 


Severe: 
flooding. 


Severe: 
flooding, 
shrink-swell, 
wetness. 


Severe: 
flooding. 


Se 
flooding. 


Severe: 
flooding, 
low strength. 


Moderate: 
shrink-swell. 


derate: 
hrink-swell. 


= 
оо 


Moderate: 
slope, 
shrink-swell. 


| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
vere: Ї 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Severe: | 
slope. | 
1 

| 


derate: 
hrink-swell. 


= 
оо 


дега е: | 
hrink-swell. 


oo 


| 
Moderate: 
slope, | 
shrink-swell. 
| 


vere: 
lope. 


Са 
о Ф 


Moderate: 
slope, 
shrink-swell. 


Severe: 
flooding. 


Severe: 
flooding. 


Severe: 
flooding, 
shrink-swell, 
wetness. 


Severe: 
flooding. 


Severe: 
flooding. 


Severe: 
flooding. 


Moderate: 
shrink-swell. 


Moderate: 
slope, 
shrink-swell. 


Severe: 
slope. 


severe: 
Slope. 


Moderate: 
shrink-swell. 


Moderate: 
slope, 
shrink-swell, 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
frost action, 
low strength. 


|3evere: 
| flooding, 
| frost action. 


Severe: 
flooding, 
frost action. 


flooding, 
low strength, 
frost action. 


| 

| 

| 

| 

| 
оо 
| 

| 

| 
|Severe: 

| flooding. 

| Зеуеге: 

| flooding, 

| frost action. 


| Зеуеге: 
frost action. 


| 
Severe: 

frost action, 
| low strength. 
| Severe: 

frost action, 
low strength. 


Severe: 
| frost action, 
low strength. 


Severe: 
slope, 
frost action, 
low strength. 


Severe: 
frost action, 
low strength. 


frost action, 
low strength. 


frost action, 
low strength. 


frost action, 
low strength, 
slope. 


| Moderate: 

| low strength, 
| frost action. 
| 


Slight. 
Severe: 
flooding, 


Severe: 
flooding. 


Moderate: 
wetness, 
flooding. 


Moderate: 
flooding, 


Severe: 


e 
flooding. 
Slight. 
Slight. 
Slight. 
slope. 
Severe: 
slope. 


Slight. 


Slight. 


Moderate: 
slope. 


Severe: 
slope. 


| 
! 
| 
| 
| 
| 
Е 
| 
18 
| 
| 
| 
| 
| 
| 
1 
| 
| 
| 
| 
| 
| 
18 
| 
| 
| 
| 
| 
| 
| 
| 
| 
мо 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Slight. 
| 
| 
| 


Clayton County, lowa 


Soil name and 
map symbol 


Bassett 


177, 1118 
Saude 


Dubuque 


183D, 183D2------- 
Dubuque 


183r, 183Е2, 
183E3, 183F------ 
Dubuque 


213B, 2118-------- 
Rockton 


221В---------- - 
Palms 


225, 
Lawler 


249, 249C 
Zwingle 


284, 284В--------- 
Flagler 


Terril 


See footnote 


TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


| Shallow | Dwellings 
| excavations | without 
1 | basements 
| S1i1ght--------- | Slight----~---- 
Ї | 
| | 
| | 
|Зеуеге: | Slight--------- 
| cutbanks cave. | 
| | 
| Зеуеге; |Slight--------- 
| eutbanks саче. | 
| 
[ Severe |Moderate: 
| depth to rock.| shrink-swell, 
| | depth to rock. 
| | 
| | 
| Зеуеге |Moderate: 
| depth to rock.| shrink-swell, 
| slope, 
| depth to rock. 
| 
| Зеуеге: Severe: 
| depth to rock,| slope. 
| slope. 
| 
IModerate: Severe: 
| dense layer, flooding. 
| large stones, 
| flooding. 
| 
{Moderate: Moderate: 
| depth to rock,| shrink-swell. 
| too clayey. 
|Moderate: Moderate: 
| too clayey, shrink-swell, 
| large stones, slope, 


| slope. large stones. 
| 

| Зеуеге: Зеуеге: 

| ехсезз humus, ponding, 

| ponding. low strength, 
[Severe Moderate: 

| wetness, wetness. 

| cutbanks cave. 

| 

| Severe: Severe: 

| wetness. wetness, 

| shrink-swell. 
| 

| 

| Зеуеге Slight--------- 
| cutbanks cave. 

[Severe Severe: 

| wetness. wetness. 

| 

| 

| Severe: Severe: 

| eutbanks сауе.| flooding. 

| 

| 

[Severe Slight--------- 
| cutbanks cave. 


at end of table. 


| Dwellings | Small 

| with | commercial 

| basements 1 buildings 

| | 

|S1light--------- | Moderate: 

| | slope. 

| | 

[Siight--------- | Slight--------- 

| S1light--------- {Slight--------- 

| 

| Зеуеге: Moderate: 

| depth to rock.{ shrink-swell, 
slope, 


| 

| 
| | depth to rock. 

| 

| 

| 

| 


|беуеге: Severe: 
| depth to rock.| slope. 
! 
| 
| 
| 
|Зеуеге: |Severe: 
| depth to госк,| slope. 
| slope. | 
| | 
| | 
| Зеуеге: | Severe: 
| flooding. | flooding. 
| | 
| | 
|Moderate: | Модегабе: 
| depth to rock,| shrink-swell. 
! shrink-swell. | 
| 
IModerate: | Зеуеге: 
| slope, | slope. 
| shrink-swell, | 
| large stones. | 
| | 
|Severe: |Severe: 
| ponding, | ponding, 
| low strength. | low strength. 
| | 
|Әеуеге: | Moderate: 
| wetness. | wetness. 
| | 
| | 
| Severe: | Severe: 
| wetness, | wetness, 
| shrink-swell. | shrink-swell. 
| | 
| 
| Slight--~----- -|Slight--------- 
| | 
| 
| Зеуеге: | Зеуеге: 
| wetness. | wetness. 
| | 
| } 
| Зеуеге: | Зеуеге: 
| flooding. | flooding. 
| | 
[Slight- IS1ight--------- 


| Local roads 
| and streets 


IModerate: 
| low strengh, 
| frost action, 


IModerate: 
| low strength. 
| 


| Severe: 

| low strength, 
| frost action. 
| 

| 


Severe: 
| 1ow strength, 
| frost action. 


| 


|Зеуеге: 
low strength, 
| slope, 
| frost action. 


Severe: 
flooding. 


Moderate: 
low strength, 
frost action. 


| 

| 

| 

| 

| 

| 

| 

| 

IModerate: 

| low strength, 
| slope, 

| frost action. 
| 

| Severe: 

| ponding, 

| frost action. 
| 
| Severe: 

| frost action. 
| 
| Severe: 

| wetness, 

| shrink-swell, 
| low strength. 


анин 


| 

| Severe: 

| low strength, 
| frost action. 
| 

| 

| 


Severe: 
flooding, 
frost action. 


| Moderate: 
| 1ow strength, 
| frost action. 


195 


| Lawns and 
| landscaping 
| 


| 
|Slight. 
| 
| 
| 
|Slight. 


Slight. 
| 


Moderate: 
thin layer. 


| 
| 
| 
| 


Moderate: 
slope, 
thin layer. 


Severe: 
s 


S 
looding. 


Moderate: 
thin layer, 


Se 
drought, 


Severe: 
ponding, 
excess humus, 


кеседен 


| 
! 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
181160. 
| 


Moderate: 
wetness. 


| 
| 
| 
| 
|Severe: 

| flooding. 
| 
| 
| 
| 
| 
| 


196 


TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


Small 
commercial 


Local roads 
and streets 


Soil survey 


| Lawns and 
| landscaping 


! basements ! basements | buildings | | 


Soil name and Shallow | Dwellings ! Dwellings 
map symbol | excavations | without | with 
| | 
39189 | I 
Clyde------------ Severe: | Земеге: | Зеуеге: 
wetness. | wetness. | wetness. 
| | 
| | 
Floyd------------ Severe: |Зеуеге: | Зеуеге: 
cutbanks сауе, | low strength. | wetriess. 
excess humus, | | 
wetness. | | 
| 
Ц08В-------------- Siight--------- |Slight--------- | Slight--------- 
Olin | 
| | | 
ОВС 25-шы SLight |Slight------- --|Si1ight--------- 
Olin | | | 
AB | Зеуеге: | Moderate: | Зеуеге: 
Jacwin | wetness. | wetness, | wetness. 
| shrink-swell. | 
| | 
ЦЦС-------------- | Severe: | Moderate: | Severe: 
Jacwin wetness. | wetness, | wetness. 
| | shrink-swell. | 
| | | 
| 1 | | 
| Цр-------------- Severe: |Moderate: ISevere: 
Jacwin | wetness. | wetness, | wetness. 
| shrink-swell, | 
| | slope. 
| | | 
462В-------------- |5116һ5--------- |Moderate: | Moderate: 
Downs | shrink-swell. | shrink-swell. 
| | 
| | | 
Д63В-------------- |8115Һ%---------|Мойегабе: |Moderate: 
Fayette | | shrink-swell. | shrink-swell. 
| | 
| | 
4636-------------- [SLight- [Moderate: Moderate: 
Fayette | shrink-swell. | shrink-swell. 
| 
| ! | 
r -------------- | Severe: | Moderate: Severe: 
Oran | wetness. | wetness. | wetness. 
| | 
478088: | | 
Rock outerop. | | 
| | | 
Nordness---------|Severe: | Зеуеге: Severe: 
| depth to госк,| depth to госк, | depth to rock, 
| slope. | slope. slope. 
| | 
480R----------- ---|Slight--------- |Moderate: Moderate: 
Orwood | | shrink-swell. | shrink-swell. 
| 
480Сс-------------- |S1ight--------- !Moderate: Moderate: 
Orwood | | shrink-swell. | shrink-swell. 
| | | 
| | 
480D2------------- |Moderate: IModerate: |Moderate: 
Orwood | slope. | slope, | slope, 
| shrink-swell. shrink-swell. 
| | 
180Е2------------- | Зеуеге: (Severe: |Severe: 
Orwood | slope. ! Slope. slope. 
| | 


See footnote at end of table. 


Severe: 
wetness. 


Severe: 
| Хон strength. 


Slight 
| 
| 


IModerate: 
| slope. 


| Moderate: 
wetness, 
| shrink-swell. 


|Moderate: 

| wetness, 

| shrink-swell, 
Slope. 


Severe: 
Slope. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
slope, 
shrink-swell. 


Moderate: 
wetness. 


Severe: 
depth to rock, 
slope. 


Moderate: 
shrink-swell. 


Moderate: 
Slope, 
shrink-swell. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
15 
| 

| 

| 

| 
| 

| 
| 


| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Е 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
low strength, 
frost action, 


Severe: 
low strength, 
frost action. 


Moderate: 
frost action. 


Moderate: 
frost action. 


Severe: 
low strength, 
frost action. 


low Strength; 
frost action. 


Severe: 
low strength, 
frost action. 


Severe: 
frost action, 
low strength. 


frost. action, 
low strength. 
Severe: 


frost action, 
low strength. 


rasi action. 


depth to rock, 
slope. 


Severe: 
ow strength. 


e 
low шиг 


Severe: 
low strength. 


Severe: 
low strength, 
Slope. 


Moderate: 
wetness. 


Slight. 


Slight. 
Slight. 


Moderate; 
thin layer. 


Moderate: 
thin layer. 


Moderate: 
slope, 
thin layer. 


Slight. 
Slight. 
Slight. 


Slight. 


Severe: 
slope, 
thin layer. 


Slight. 


Slight. 


Moderate: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
D^ slope, 
| 

| 

| 

| 

| 


Clayton County, lowa 


TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


Soil name and | Shallow 
map symbol excavations (| 
| 
1830--------4----- Severe: | 
Frankville depth to rock. | 
i 
| 
| 
483р2-------- -----|Severe: | 
Frankville depth to rock.l 
| 
| 
183Е2------------- | Зеуеге: 15 
Frankville | depth to rock, 
| slope. 
| | 
185--------------- Moderate: 
Spillville | flooding, 
| wetness. 
| 
487%: | 
Otter------------ | Зеуеге: 
| wetness. 
| 
| 
Worthen------ ж а-ы -------- - 
| 
| 
489----------- ----|Severe: 
Ossian | wetness. | 
| 
| 
| 
490----- ---------- | Зеуеге: | 
Caneek | wetness. 
| | 
| | 
496B*: | | 
Dorchester------- [Severe: | 
| excess humus. | 
| 
Volney-------- ---|Moderate: | 
| dense layer, | 
| large stones, | 
| flooding. | 
197Е%, 497Ғ%: | | 
Fayette | Severe: | 
| slope. | 
| | 
| | 
| | 
Dubuque---------- | Зеуеге: | 
| depth to rock | 
| slope. | 
| | 
| | 
99В------------ --|Severe: | 
Nordness depth to rock.| 
| | 
199р-------------- Severe: | 
Nordness | depth to rock.] 
! 
| 
1998-------------- | Зеуеге: | 
Nordness depth to rock, Î 
Slope. | 
| 


Зее footnote at end of table. 


Dwellings 
without 
basements 


Moderate: 
shrink-swell, 
depth to rock. 


Moderate: 
shrink-swell, 
slope, 
depth to rock. 


Severe: 
flooding. 


Severe: 
flooding. 


Slight 


Severe: 
flooding, 
wetness. 


Severe: 
flooding, 
wetness. 


vere: 
looding. 


к Ф 


Severe: 
flooding. 


Severe: 


e 
depth to rock. 


to rock. 


to rock, 


] Dwellings Ї 
| with | 
| basements | 


Severe: 
depth to госк.| 


Severe: 


e 
depth to rock. 
| 
Severe: 

depth to rock, 
slope. 
| 
| 
Severe: | 
flooding. 


| 
| 
| 
Severe: 
flooding. l 


! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 

| 

| Severe: 

| flooding, 
| wetness. 


| 
Severe: 
| flooding, 
wetness. 
| 


| Зеуеге: 
| flooding, 
| low strength. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
flooding. | 
| 


| 
| 
| 
| 
! 
| 


| 

rock, | 

slope. | 
| 

| 


| Severe: 
| depth rock. | 
| 

| 


| 

to 
| 
Разни 
| 
| 


беуеге: 


depth to 


rock, | 
| 


Severe: 
depth to 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 


Small 
commercial 


| Local roads | 
| and streets | 


197 


Lawns and 
landscaping 


buildings l 1 


Moderate: 
shrink-swell, 
slope, 
depth to rock. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
flooding. 


Severe: 
flooding. 


Severe: 
flooding, 
wetness. 


Severe: 
flooding, 
wetness. 


Severe: 


e 
flooding. 
Severe: 

flooding. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
depth to rock. 


Severe: 
depth to rock, 
slope. 


Sevene: 
depth to rock, 
slope. 


Severe: 
low strength, 
frost action, 


Severe: 
low strength, 
frost action, 


[Severe: 
low strength, 
| slope, 
| frost action. 


Severe: 
low strength, 
flooding. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 


Severe: | 
| low strength, 
flooding. 


Severe: | 
| low strength, 
frost action. 


Severe: 

low strength, 
flooding, 
frost action. | 


Severe: 
flooding, 
frost action. | 


Severe: 
flooding, 
frost action. 


Severe: 
flooding. 


Severe: 
frost action, 
low strength, 
slope. 


Severe: 
low strengtn, 
slope, 
frost action. 


Severe: 
depth to rock, 


Severe: 
depth to rock. 


Sevene: 
depth to rock, 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
l 
| 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Moderate: 
thin layer. 


Moderate: 
slope, 
thin layer. 


Severe: 
slope. 


Moderate: 
flooding. 


SeVere: 
flooding. 


| 
Slight. 


Moderate: 
wetness, 
flooding. 


Severe: 
flooding. 


Severe: 
flooding. 


Moderate: 
small stones, 
large stones, 
flooding. 


Severe: 
slope. 


Severe: 
slope, 


Severe: 

thin layer. 
Severe: 
thin layer. 
Severe: 
slope, 
thin layer. 


198 


Soil name and 
map symbol 


| 


TABLE 11.--BUILDING 


Shallow 
excavations 


| Dwellings 
without 


| Dwellings 
| witn 


SITE DEVELOPMENT--Continued 


Small 
| commercial 


| Local roads 
and streets 


Soil survey 


| Lawns and 
| landscaping 


| basements | basements | buildings | [ 


Calamine 


589, 5894 
Otter 


Winneshlek 


76302, 76303------ 


Exette 


163Е2, 763ЕЗ, 
T63F2, 763F3 
Exette 


777, TTTB 
Wapsie 


793 


| 


| 
l 
| 
| 


| 
! 


| 
| 
| 
| 
| 
| 
| 
| 
| 


Moderate: 
dense layer, 
large stones. 


Moderate: 
dense layer, 
large stones, 
slope. 


Severe: 
wetness, 


Severe: 
wetness. 


Moderate: 
large stones, 
slope. 


Severe: 
slope. 


Severe: 
depth to rock. 


Severe: 
depth to rock. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
cutbanks cave. 
Severe: 
cutbanks cave. 
Severe: 
cutbanks cave 
Severe: 


cutbanks eave. 


Severe: 
cutbanks 
wetness. 


Slight 


Moderate: 
slope. 


See footnote at end of table. 


|Moderate: 
large stones. 
| 


|Moderate: 
| slope, 
| large stones. 


| 
Severe: 
wetness. 


| Severe: 
flooding. 


|Moderate: 
slope, 
large stones. 


| Земеге: 
slope. 


Moderate: 
| depth to rock. 


| 
Moderate: 
depth to rock. 


shrink-swell. 


Moderate: 
large stones. 


Moderate: 
Slope, 
large stones. 


Severe: 
wetness. 
Severe: 


flooding. 


Moderate: 
slope, 
large stones. 


epth to rock. 


оо 


беуеге: 
depth to rock. 


shrink-swell. 


| 
Moderate: 
| large stones. 


| 
|Severe: 
slope. 


ISevere: 
wetness, 


| Severe: 
flooding. 


| 
| Severe: 
| slope. 


| 
|Severe: 
| slope. 


Moderate: 
depth to rock. 


Moderate: 
slope, 
depth to rock. 


| 
| 
| 
| 
| 
| 
| 
| 
[Severe: 
| 
| 
| 
| 
| 
| 
| 
| 


Moderate: Moderate: 
| shrink-swell, slope, slope. 
| slope. shrink-swell. 
Severe: Severe: Severe: 
| slope. slope. slope. 
| | 
Slight---------|Slight--------- Бы m——Q 
| | 
| | 
| S1ight--------- | S11ght--------- | Moderate: 
| | slope. 
| | 
Slight----- ----|Slight--------- | Slight--------- 
| | 
| | 
Moderate: | Moderate: | Moderate: 
shrink-swell. | shrink-swell. Le shrink-swell. 
| 
| | 
Severe: | 8еуеге: | Зеуеге: 
flooding, | flooding, | flooding, 
| wetness. | wetness. | wetness. 
| 
| | 
Moderate: | Модегасе: |Moderate: 
shrink-swell. | shrink-swell. (8 shrink-swell. 
| 
| | 
Moderate: |Moderate: |Severe: 
| slope, | slope, | slope. 
| 
| | 


|Moderate: 
large stones. 


|Moderate: 
{ slope, 
| large stones. 


| 
Severe: 
| low strength. 


| Severe: 

low strength, 
| flooding. 

| 


|Moderate: 
slope, 
| large stones. 


| Severe: 
slope. 


Moderate: 
| depth to rock, 
low strength. 


Moderate: 

| depth to rock, 
| low strength. 
| 


Severe: 
| low strength, 
frost action. 


Severe: 
| low strength, 
| slope, 

| frost action. 


Slight 
| 


| Зеуеге: 
low strength, 
frost action. 


Severe: 
low strength, 
flooding, 
frost action. 


Severe: 
frost action, 
low strength. 


Severe: 
frost action, 
low strength. 


Moderate: 
small stones, 
large stones. 


Moderate: 
small stones. 


Severe: 
wetness. 


Severe: 
flooding. 


Moderate: 
large stones, 
slope, 


Severe: 
slope. 


Moderate: 
thin layer. 


Moderate: 
thin layer. 


Moderate: 
slope. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| siope. 
| 

| 

| 


| Зеуеге: 
| droughty. 


| Зеуеге: 
| droughty. 
| 


| 311506. 
| 

| 
шы 

| 

| 
IModerate: 


| wetness, 
| flooding. 


Slight. 


Moderate: 


| 
| 
| 
| 
| 
| 
| 
| slope. 
| 

| 


Clayton County, lowa 


Soil name and 
map symbol 


TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


| Shallow 
| excavations 


| Dwellings 
| without 


| Dwellings 
| with 


Small 
commercial 


| Local roads 
| and streets 


199 


| Lawns and 
| landscaping 


122 | basements | basements | buildings | | 


9026---------- d 


Orion 


Medary Variant 


971--------------- 


Richwood 


978--------------- 


Festina 


Worthen 


1158----- -------- 


Dorchester 


Caneek 


5010%, 
Pits 


50309. 


50809. 
Orthents 


-|Moderate: 


| too clayey. 
| 


|Moderate: 
| too clayey, 
| slope. 


| cutbanks 
slope. 


| 
| Зеуеге: 
| cutbanks 


сауе, 


нш» --------- 
| 


-|Severe: 


| excess humus. 


| 
|Moderate: 
| wetness, 
| flooding. 
| 

ISevere: 

| wetness. 


! 
-|Severe: 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 


Мо 


derate: 
shrink-swell. 


| 

| 

| 

| 

| 
|Moderate: 

| shrink-swell, 
| slope. 

| 

|Severe: 

| flooding. 

| 
| 
| 
| 


Severe: 
flooding, 
wetness. 


Severe: 
shrink-swell, 
slope. 


Moderate: 
shrink-swell. 


IModerate: 
shrink-swell, 


! 
Severe: 
| flooding. 


Severe: 


e 
flooding. 


Moderate: 
wetness, 
shrink-swell. 


Severe: 
flooding, 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Slight 
| | 


derate: 
lope. 


= 
oo 


Severe: 
flooding, 
wetness. 


wetness, 
flooding. 


Severe: 
slope. 


Moderate: 
shrink-swell. 


Moderate: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
2. 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! shrink-swell. 


| 

| 

| Зеуеге: 
| flooding, 

| low strengtn. 
| 

Severe: 

| flooding. 
| 

Ї 

Severe: 

| wetness. 


| 

Severe: 

| flooding, 
wetness. 


| 
| 
| 


| 
| 
| 


| 
| 


| 
[S1ight--------- 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Moderate: 
shrink-swell, 
slope. 


Severe: 
slope. 


Severe: 
flooding. 


Severe: 
wetness, 
flooding. 


Severe: 
shrink-swell, 
slope. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
flooding. 


Severe: 
flooding. 


Moderate: 
wetness, 
shrink-swell. 


flooding, 
wetness. 


|Severe: 
low strength, 
frost action. 


| 

| 

| 

|Severe: 

| low strength, 
| frost action. 
| 

| 

| 

| 


Severe: 
low strength, 
frost action. 


| Severe: 
flooding, 
| frost action. 


Severe: 
low strength, 
slope, 
shrink-swell. 


|Severe: 
frost action. 


Severe: 
low strength, 
frost action. 


| 

Severe: 

| low strength, 
frost action. 


Severe: 
flooding, 
frost action. 


Severe: 
flooding, 
frost action, 
low strength. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Зеуеге: 
| low strength, 
| frost action. 
| 
лах 
| 

| 

| 

| 

| 

| 

! 


flooding, 
frost action. 


slope, 


Severe: 
slope. 


Slight. 
| 


Slight. 


Slight, 


| 
Severe: 
flooding. 


Moderate: 
flooding. 


Slight. 


Severe: 
flooding. 


————À d'————  H———— Áo: «P 2221 инек 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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[Some terms that describe restrictive soil features are defined in the Glossary. 
"fair," and other terms. 


"slight," "moderate," "good," 


not rated] 


Soil name and 
map symbol 


| Septic tank 
| absorption 


TABLE 12,--SANITARY FACILITIES 


| Sewage lagoon 


areas 


| Trench 
sanitary 


| Area 
| sanitary 


‘Soil survey 


See text for definitions of 
Absence of an entry indicates that the soil was 


| Daily cover 
| for landfill 


| fields | | landfill | landfill | 
| | | 


40---------------- | Зеуеге: 
Fayette | slope. 
| 
41B------------- ----|Severe: 
Sparta | poor filter. 
| 
41С---------------- ISevere: 
Sparta | poor filter. 
| 
63В--------------- | Severe: 
Chelsea | poor filter. 
| 
| 
63Сс--------------- | Severe: 
Chelsea | poor filter, 
| 
63Е--------------- ISevere: 
Chelsea | slope, 
| poor filter. 
| 
| 
6502---------------- | Severe: 
Lindley | peres slowly. 
| 
652, 65F3--------- | Зеуеге: 
Lindley | percs slowly, 
| slope. 
| 
B3B---------------- |Moderate: 
Kenyon | peres slowly. 
8Ң---------------- | Severe 
Clyde | wetness. 
SQ ———— | Moderate: 
Huntsville | flooding, 
| peres slowly. 
109В--------------- | Severe: 
Backbone | depth to rock, 
| peres slowly. 
| | 
1090, 109D------ ---- | Severe: 
Backbone | depth to rock, 
| peres slowly. 
| 
110, 110В----- ------|Slight---------- 
Lamont | 
B — | S1ight------———- 
Lamont | 
| 
| 
1208--------------- |S1ight---------- 
Tama 


| 
ОИЕ 


Тата 


See footnote at епа of table. 


| Severe: 
| slope. 


Slope. 


| 

| 

| 

| Зеуеге: 
| seepage, 
| slope, 

| Зеуеге: 

| зеераве, 
| slope. 


slope. 


Moderate: 
slope, 
seepage. 


vere: 
looding. 


У Ф 


depth to rock. 


seepage, 
depth to rock, 
slope. 


|Severe: 
| seepage. 
| 


| Severe: 
| seepage, 
| slope. 
| Moderate: 
| slope, 
| seepage. 


| Зеуеге: 
| slope. 


| 

| 

| 

| 

ISevere: 

| seepage, 
| too sandy. 
| 

| 

| 


seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


| 

| 

| 

| 

| 

|Severe: 

| seepage, 
| too sandy. 
|Severe: 

| seepage, 

| too sandy, 
I slope, 


| Moderate: 
| slope, 
too clayey. 


Moderate: 
flooding. 


evere: 
depth to rock. 


Severe: 
depth to rock. 


derate: 
oo clayey. 


“о 


derate: 
оо clayey. 


«o 


| 
| 
| Ерера, 
| 


Severe: 
seepage, 
slope. 


Moderate: 
slope. 


Severe: 
Slope. 


Severe: 
wetness. 


Moderate: 
flooding. 


Severe: 
depth to rock, 
seepage. 


Severe: 
depth to rock, 
seepage. 


Slight= 


| Poor: 
slope, 


Poor: 
seepage, 
too sandy. 


Poor: 
seepage, 
too sandy. 


Poor: 
too sandy, 
seepage. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

|Poor: 

| too sandy, 
| seepage. 
|Poor: 

| too sandy, 
| slope, 

| Seepage. 
| 
| 
| 
| 
о 
| 


Fair: 
too clayey, 
slope. 


Poor: 
slope. 


|Good. 


Poor: 


о 
wetness. 


or: 
rea reclaim. 


vo 


-|Fair: 


| too clayey. 


E en 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Зеуеге: 
| 8 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 


| too clayey. 


Clayton County, lowa 201 


TABLE 12.--SANITARY FACILITIES--Continued 


Soil name and | Septic tank | Sewage lagoon Trench | Area | Daily cover 
map symbol | absorption areas sanitary Ї sanitary | for landfill 
| fields | landfill | landfill | 
| | | 
129B*: | | | | 
Arenzville--------- lSevere: Severe: |Severe: Severe: Poor: 
| flooding, { flooding, flooding, flooding, | too sandy. 
| wetness. wetness. | wetness, wetness. 


| too sandy. 


| 
| 
| 
| 
| 
| 
Chaseburg---------- | Severe: | Severe: Severe: | Severe: | Fair: 
| flooding, | flooding, flooding, | flooding, wetness. 
| wetness. | wetness. | wetness. | wetness. | 
| | ， 
133----------------- | Зеуеге: | Зеуеге: Severe: | Severe: | Poor: 
Colo | wetness, : wetness, | wetness, | wetness, | wetness, 
| flooding. | flooding. flooding. | flooding. | hard to pack. 
| | | | 
136----------------- ISevere: Severe: | Зеуеге: | Severe: | Fair: 
Ankeny | flooding, flooding, | flooding, | flooding, thin layer. 
| poor filter. seepage. | seepage. | seepage. 
| | | 
142----------------- | Зеуеге: беуеге: | Severe: | Severe: | Fair: 
Chaseburg | flooding, flooding, | flooding, | flooding, wetness. 
| wetness. wetness. | wetness. | wetness. 
| | 
158----------------- |Moderate: Severe: | Moderate: | Moderate: Poor: 
Dorchester | flooding. | flooding. | flooding. | flooding. | thin layer. 
| | | 
162B---------------- |Sl1ight----------- Moderate: | Moderate: |Slight----------- Fair: 
Downs slope, | too clayey. | too clayey. 
| | seepage. | | 
1620, 16202--------- |S1ight----------- Severe: |Moderate: IS1ight--- —— |Fair: 
Downs | | slope. | боо clayey. | | too clayey. 
| | 
162D, 162D2--------- IModerate: Severe: | Moderate: |Moderate: Pair: 
Downs | slope. | slope. | slope, | slope. slope, 
| too clayey. | too clayey. 
| | | | 
162Е2--------------- | Severe: Severe: | Severe: | Зеуеге: Роог: 
Downs slope. | slope. | slope. | slope. | slope. 
| | 
163В---------------- | S1ight----------- Moderate: |Moderate: | SLight---------~- Fair: 
Fayette | slope, | too clayey. | | too clayey. 
| | Seepage. | | | 
1630, 163C2--------- |Slight----------- | Severe: [Moderate: | Slight----------- Fair: 
Fayette | | slope. | too clayey. | | too clayey. 
| | | | | 
1630, 16302, 163D3--!Moderate: | Severe | Moderate: | Moderate: | Fair 
Fayette Slope. | slope. | slope, slope. | slope, 
| | | too clayey. | | too clayey. 
| | 
163Е, 163Е2, 163ЕЗ, | | | | | 
163F, 16382, 163F3, | | | | 
1638--------------- | Severe | Severe: | Severe: | Severe: | Poor: 
Fayette slope. | slope. | slope. | slope. | slope. 
| | | | 
171B---------------- |Moderate: |Moderate: |Moderate: Slight----------- | Pair: 
Bassett | peres slowly. | seepage, | too clayey. | | too clayey. 
| slope. [ | 
| | | | | 
171C2--------------- Moderate: [Severe |Moderate: Slight----------- |Fair: 
Bassett | peres slowly. | slope. | too clayey. | | too clayey. 
| | 
177, 1118----------- Severe: | Severe: | Severe: Severe: | Poor: 
Saude poor filter. | seepage. | seepage, | seepage. | too sandy, 
| | too sandy. | | seepage, 
| | | small stones. 
| | | 


See footnote at end of table. 
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TABLE 12.--SANITARY FACILITIES--Continued 


Soil name and | Septic tank 


map symbol | absorption 
fields 
| 
178----------------- | Severe: 
Waukee | poor filter. 
| 
1830, 1830, 183D2---|Severe: 
Dubuque | depth to rock, 
| peres slowly. 
183E, 183E2, 183E3, | 
183Р--------------- Severe 
Dubuque | depth to rock, 
| peres slowly, 
| slope. 
1966---------------- | Severe: 
Volney | flooding, 
| poor filter. 
| 
213В, 214В---------- |Severe: 
Rockton | depth to rock. 
215E---------------- |Moderate: 
Goss | peres slowly, 
| slope, 
| large stones. 
221B---------------- |Severe: 
Palms | subsides, 
| ponding. 
| 
| 
225, 226------------ | Зеуеге: 
Lawler | wetness, 
| poor filter. 
| 
| 
249----------------- ISevere: 
Zwingle | percs slowly, 
| wetness. 
2190---------------- | Зеуеге: 
Zwingle | percs slowly, 
| wetness. 
| 
284, 2818----------- |Severe: 
Flagler | poor filter. 
| 
291----------------- | Зеуеге: 
Atterberry | wetness. 
| 
320----------------- | Зеуеге: 
Arenzville | flooding, 
| wetness. 
| 
323B---------------- | S1ight---------- 
Terril | 
| 
391B* | 
Olyde-------------- |Severe: 
| wetness. 
| 
Floyd-------------- | Severe: 
| wetness. 


See footnote at end of table. 


| Sewage lagoon 
areas 
| 


| 
|Severe: 

| seepage. 
| 

| 

| Зеуеге: 


| depth to rock, 
| slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
seepage, 
flooding. 


Severe: 
depth to rock. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
excess humus, 
ponding. 


seepage, 
wetness. 


NE es. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

! 

| 

| 

| 
grin 
| 

| 

| 

| 

| 

| 
Le 

| 

| 

| 

| 

| 

| 

| 
ise 

| 

| 

| 

| Зеуеге : 
| flooding, 
| wetness. 
| 

| Severe: 
| seepage. 


| Severe: 
| wetness. 


lSevere: 

| seepage, 
| wetness. 
| 


| Trench 
| sanitary 
] landfill 


Severe: 
seepage. 


Severe: 
depth to rock. 


Severe: 
depth to rock, 
slope. 


Severe: 
flooding, 
seepage, 
large stones. 


Severe: 
depth to rock. 


Severe: 
too clayey, 
large stones. 


Severe: 
ponding, 
excess humus. 


| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Severe: 

| seepage, 

| wetness, 

| too sandy. 
| Зеуеге: 

| too clayey, 
| wetness. 


Severe: 
too clayey, 
wetness. 


Severe: 
seepage, 
too sandy. 


Severe: 
wetness. 


1 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Зеуеге: 

| flooding, 
| wetness, 
| too sandy. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
seepage. 


Severe: 
wetness. 


Severe: 
wetness. 


| Area 
| sanitary 
| landfill 


Severe: 
seepage. 


Severe: 
depth to rock. 


Severe: 
depth to rock, 
slope. 


Severe: 
flooding, 
seepage. 


S 
rock. 


ondine; 
seepage. 


| 
| 
| 
| 
| 
5 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| Зеуеге: 

| seepage, 
| wetness. 
| 

Severe: 
| wetness. 


Severe: 
wetness. 


ISevere: 
seepage. 


vere: 
etness. 


хо 


Severe: 
flooding, 
wetness. 


Severe: 
seepage, 
wetness. 


Soil survey 


| Daily cover 
| Рог landfill 


Poor: 
too sandy, 
seepage. 


Poo 
area reclaim. 


Poor: 
area reclaim, 
slope. 


Poor: 
seepage, 
small stones. 


Po 
pee reclaim. 


Poor: 
too clayey, 
small stones. 


ponding, 
excess humus. 


Poor: 
seepage, 
too sandy, 
small stones. 


Poor: 
wetness, 
too clayey. 


Poor: 
wetness, 
too clayey. 


Poor: 

too sandy, 
seepage. 
Poor: 

hard to pack, 
wetness. 
Poor: 


too sandy. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| а 
| 
| 
| 
| 
| 
| 
uc 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
|Fair: 

| too clayey, 
| wetness. 


Clayton County, lowa 


Soil name and 


map symbol | absorption 
fields 
— peces 
| 
408В------------- |SLight= 
Olin | 
| 
1080------------- [S1ight- === 
Clin | 
HUB ISevere: 
Jacwin | depth to rock, 
| wetness, 
] peres slowly. 
1150, 444p------- | Зеуеге: 
Jacwin | depth to rock, 
| wetness, 
| peres slowly. 
462В------------- |Slight---------- 
Downs | 
| 
463В------------- | S311ght---------- 
Fayette | 
| 
463с------------- [SLight- 
Fayette | 
471-----=-------- | Зеуеге: 
Oran wetness. 
| 
| 
37808: | 
Rock outcrop. | 
Nordness-------- | Зеуеге: 
| depth to rock, 
slope. 
480B------------- | Slight---------- 
Orwood 
4806------------- | S11ght---------- 
Orwood 
480D2------ ------ Moderate: 
Orwood slope. 
480Е2------------ Severe: 
Orwood slope. 
1830, 18302------ | беуеге: 
Prankville depth to rock. 
483E2------------ Severe: 
Frankville depth to rock, 
slope. 
485-------------- | Severe: 
Spillville | wetness, 
flooding. 


TABLE 12.--5АМТТАНҮ FACILITIES--Continued 


RSR ши л жэл рл 


| Septic tank 


| Sewage lagoon 
areas 


See footnote at end of table. 


| 
Moderate: 
| slope, 
Seepage. 


Severe: 
| slope. 


| Зеуеге: 
depth to rock, 
| wetness. 


| 
Severe: 
| depth to rock, 
| slope, 
| wetness. 


Moderate: 
slope, 
| seepage. 


Moderate: 
| slope, 
| seepage. 


Severe: 
slope. 


Severe: 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
ISevere: 

| depth to rock, 
| slope. 
|Moderate: 

| slope, 

| seepage. 


| Зеуеге: 
| slope. 


| Severe: 
| slope. 


Severe: 
depth to rock. 
slope. 


| 

| 

| 

| 

| 

| 

| Severe: 

| depth to rock, 
| slope. 

| 

| Severe: 

| wetness, 
| 

| 

| 


seepage, 
flooding. 


| Trench 
| sanitary 
| landfill 


Severe: 
depth to rock, 
too clayey. 


Severe: 
depth to rock, 
too clayey. 


derate: 
oo clayey. 


cto 


derate: 
oo clayey. 


© 


Moderate: 
too clayey. 


Severe: 
wetness. 


Severe: 
depth to rock, 
slope. 


slope. 


e 
depth to rock. 


Severe: 
depth to rock, 
slope. 


severe: 
wetness, 
seepage, 
flooding. 


| Area 
| sanitary 
| landfill 


Severe: 


e 
depth to rock. 


Severe: 
depth to rock. 


Severe: 
slope, 
depth to rock. 


| 
| 
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Daily cover 
for landfill 


Good. 


Good. 


Poor: 


area reclaim, 
too clayey, 
hard to pack. 


Poor: 


area reclaim, 
too clayey, 
hard to pack. 


Fair: 


too clayey. 


Fair: 


too clayey. 


Fair: 


too clayey. 


Fair: 


too clayey, 
wetness. 


Poor: 


area reclaim, 
slope. 


| 
| S1ight-----------|Gooà. 
| 


| 
| Moderate: 
| slope. 


Severe: 
| slope. 


| Severe: 
depth to rock. 


| 
Severe: 
depth to rock, 
slope. 


|Severe: 
wetness, 
flocding. 


Poor: 


area reclaim. 


Poor: 


slope. 
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TABLE 12.--SANITARY FACILITIES--Continued 


Soil name and Ї Septic tank 


map symbol | absorption 
| fields 
| 
187 88 | 
Otter-------------- | Зеуеге: 
| flooding. 
| 
Worthen------ ---.---|Slight---------- 
| 
| 
| 
189------------ ----- | Severe: 
Ossian | flooding, 
| wetness. 
| 
490----------------- | Severe 
Сапеек | flooding, 
| wetness. 
| 
496В%: | 
Dorchester--------- | Severe: 
| flooding. 
Volney------------- | Severe: 
| flooding, 
| poor filter. 
| 
| 
HOTE*, 497F#: 
Fayette------------ | Severe: 
| slope. 
Dubuque------------ | Severe: 
| depth to rock, 
| peres slowly, 
| slope. 
499В---------------- | Зеуеге: 
Nordness | depth to rock. 
| 
1990---------------- | Severe: 
Nordness | depth to rock. 
| * 
| 
Д99Е---------------- | Severe: 
Nordness | depth to rock, 
| slope. 
512B------ ---------- | Moderate: 
Marlean | large stones. 
| 
| 
512D2--------------- |Moderate: 
Marlean | large stones, 
| slope. 
551----------------- | Severe: 
Calamine | depth to rock, 
| peres slowly. 
| 
| 
589, 589%----------- | Severe: 
Otter | flooding. 
| 
61202--------------- |Moderate: 
Mottland | slope, 


| large stones. 


See footnote at end of table. 


| Sewage lagoon 
| areas 
| 


| 
| 
|Severe: 
| flooding. 


| Moderate: 
| seepage, 
| slope. 


Severe: 
flooding, 
wetness. 


Severe: 
flooding, 
wetness. 


Severe: 
flooding. 


Severe: 
seepage, 
flooding. 


Severe: 
slope. 


Severe: 
depth to 
slope. 


rock, 


Severe: 


depth to rock. 


depth to 
slope. 


rock, 


Severe: 
depth to 
Slope. 


rock, 


Severe: 
Seepage. 


Severe: 
Seepage, 
slope. 

Severe: 

depth to rock. 


Sevene: 
flooding. 


Severe: 
slope, 
seepage. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
5. 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
1 
1 
| 
| 
| 
| 
| 
| 
| 
| 


| Trench 
| sanitary 
| landfill 


Severe: 
flooding. 


Severe: 
flooding, 
wetness. 


Severe: 
flooding, 
wetness. 


Severe: 


e 
flooding. 


Severe: 
flooding, 
seepage, 
large stones. 


Severe: 
slope. 


Severe: 

depth to rock, 
rock. 
e 

depth to rock. 


Severe: 
depth to 
slope. 


rock, 


Severe: 
seepage, 
large stones. 


Severe: 
seepage, 
large stones. 


Severe: 
depth to rock, 
too clayey. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[Se 
| flooding. 
| 

| 

| 

| 

| 


| Area 
sanitary 
| landfill 


| Зеуеге: 
| flooding. 


| Severe: 
flooding, 
| wetness. 


Severe: 
flooding, 
wetness. 


Severe: 


e 
flooding, 


Severe: 
flooding, 
seepage. 


depth to rock, 


rock. 


rock. 


rock. 


| Зеуеге: 
| seepage. 


Severe: 
seepage. 


vere: 
epth to rock. 


ao 


vere: 
looding. 


о 


| S11ght---------- 


Soil survey 


Daily cover 
| for landfill 
| 


Poor: 
wetness. 


[Good. 
| 


| 
ЇРоог: 
| wetness. 


| 
Poor: 
wetness. 


|Poor: 
thin layer. 


Poor: 
| seepage, 
small stones. 


Poor: 
| slope. 


|Poor: 
area reclaim, 
| slope. 


| 
Poor: 
area reclaim. 


| Poor: 
&rea reclaim. 


| 

Роог: 

| агеа reclaim, 
slope. 


| Poor: 
small stones. 


| Poor: 
small stones. 


| 
| Роог: 

area reclaim, 
| too clayey, 
hard to pack. 


| Poor: 
| wetness. 


|Poor: 

| large stones. 
| 

| 


Clayton County, lowa 


Soil name and 


TABLE 12.--SANITARY FACILITIES--Continued 


Septic tank 


Sewage lagoon 


map symbol | absorption areas 
| fields 
| | 
612Е2--------------- | Severe | Зеуеге: 
Mottland | slope. | slope, 
| seepage. 
| | 
714В---------------- | Severe: ISevere: 
Winneshiek | depth to rock. | depth to rock. 
| | 
7146---------------- | Зеуеге: |Severe: 
Winneshiek | depth to rock. | depth to rock, 
| | slope. 
| 
16302, 763D3-------- | Moderate: |Severe: 
Exette slope. | slope. 
| 
763E2, 763E3, 763Е2,| | 
763Р3-------------- |Severe: | | Зеуеге: 
Exette | slope. | slope, 
| 
TT68---------------- |Severe: |Severe: 
Lilah | poor filter. | seepage. 
| | 
| | 
7766---------------- | Зеуеге: | Зеуеге: 
Lilah | poor filter. | seepage, 
| | slope, 
| | 
ТТТ, 1ТТВ----------- | Severe: | Severe: 
Wapsie | poor filter. | seepage. 
| | 
T93----------------- | S1i1ght------ -----|Severe: 
Bertrand | | seepage. 
| | 
| | 
826-------- --------- | Зеуеге: ] Зеуеге: 
Rowley | flooding, | wetness. 
| wetness. | 
863В---------------- | S1ight----------- | Moderate: 
Fayette | slope, 
| | seepage. 
863D-------- -------- IModerate: | Severe: 
Fayette | slope. slope. 
| | 
| | 
9020---------------- Slight----------- Severe: 
Luana | seepage, 
| slope. 
| 
902D2--------------- |Moderate: Severe: 
Luana Slope. seepage, 
Slope. 
| 
926----------------- | Severe: Severe: 
Canoe wetness. flooding, 
wetness, 
| 
930, 930B----- ------ Severe: | Зеуеге: 
Orion wetness, wetness, 
flooding. 


| flooding. 
| 


Зее footnote at end of table. 


| Trench 
sanitary 
| landfill 


Severe: 
slope, 
seepage. 


Severe: 


depth to rock. 


Moderate: 
slope. 


Slope. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
PEE 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Severe: 
| seepage. 
| 

| Зеуеге: 


flooding, 
wetness, 


Moderate: 
too clayey. 


Moderate: 
| slope, 
too clayey. 


Severe: 
| seepage. 


Severe: 
Seepage. 


Severe: 
| wetness. 


Severe: 
| flooding, 
wetness. 


e 
depth. to rock. 


| 
| 
| 


| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Агеа 
sanitary 
landfill 


Severe: 
seepage, 
slope. 


Severe: 


depth to rock. 


Severe: 


| depth to rock. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
flooding, 
wetness. 


Moderate: 
slope. 


Severe: 
wetness. 


Severe: 
flooding, 
wetness. 


| 
ЇР 
| 


| 
Р 


Р 
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Daily cover 
for landfill 


oor: 
Slope, 
large stones. 


oor: 
area reclaim. 


oor: 
area reclaim. 


seepage, 
too sandy, 
small stones. 


seepage, 
too sandy, 
small stones. 


seepage, 
too sandy. 


| Fair: 


too clayey, 
thin layer. 


| Fair: 


P 


P 


slope, 


oon: 
large stones. 


or: 
arge stones. 


HO 


too clayey, 
wetness. 


ог; 


° 
wetness. 
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Soil name and 
map symbol 


Caneek 
5010*, 5030*. 
Pits 


50108, 
Orthents 


TABLE 12.--SANITARY FACILITIES--Continued 


Septic tank 
absorption 
fields 


| 
Severe: 
wetness, 

| peres slowly, 
Slope. 


|Sl1ight----------- 
| 


| Slight----------- 
| 


| 
[S1ight--- 
| 


| Зеуеге: 
| flooding. 


| Зеуеге: 
| flooding, 
| wetness. 


| Зеуеге: 
| wetness. 


flooding, 
wetness. 


| Sewage lagoon 
areas 
| 


| Severe: 
Seepage, 
| slope, 
wetness. 


| Severe: 
| seepage. 


| 
| Moderate: 
| seepage. 
| 


|Moderate: 
| seepage, 
| slope. 


| Severe: 
| flooding. 
flooding, 


wetness. 


vere: 
etness. 


= Ф 


| 

| 

| 

| 

| 

| 

| 

| flooding, 
| wetness. 
| 

| 

| 

| 

| 

| 


| Trench 
| sanitary 
| landfill 


Severe: 
seepage, 
slope, 
too sandy. 


Severe: 
seepage. 


Severe: 
flooding, 
wetness. 


Severe: 
wetness. 


Severe: 
flooding, 
wetness. 


| Area 
| sanitary 
| landfill 


Severe: 
seepage, 
slope. 


| 
181448 DS 


Severe: 
flooding. 


flooding, 
wetness. 


| 

| 

| 

i 

| 

| Severe: 
| 

| 

| 
|Severe: 

| wetness. 
| Severe: 

| flooding, 
| wetness. 


Soil survey 


| Daily cover 
| for landfill 
| 


| 
| Poor: 

| too sandy, 
| slope. 

| 


| Fair: 
| too elayey, 
! thin layer. 


(Fair: 
| too elayey. 
| 


|Good. 


Fair: 
wetness. 


Poor: 
wetness. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 13.--CONSTRUCTION MATERIALS 


[Some terms that describe restrictive во11 features are defined in the Glossary. See text for definitions of 
Absence of an entry indicates that the soil was 


"good," "fair," "poor," "probable," and "improbable." 


not rated] 


See footnote at end of table. 


Soil name and Roadfill | Sand | Gravel Topsoil 
map symbol | | 
| 
ccc ЗИ p 
40------ -------------- | Роог: Improbable: Improbable: Poor: 
Fayette low strength. excess fines. excess fines. slope. 
41B, 41С-------------- Good----------------- Probable------------ -|Improbable: |Fair: 
Sparta too sandy. too sandy. 
| 1. | 
63В------------------- |Good----------------- Probable------------- Improbable: Fair 
Chelsea | | too sandy. | too sandy. 
| | 
630------- ------------ |Good----------------- Probable------------- Improbable: [Fair 
Chelsea | . too sandy. | too sandy, 
| ! | | slope. 
63E------------------- [Fair: |Probable------------- | Improbable: | Poor: 
Chelsea | slope. | too sandy. | slope. 
| | | 
65D2------------------ | Poor: | Improbable: | Improbable: | Fair: 
Lindley | low strength. | excess fines. | excess fines. | small stones, 
| | | | slope. 
| 
6522, 65Е3------------ | Роог: | Improbable: | Improbable: |Poor: 
Lindley | 1ow strength. [ excess fines. | excess fines. | slope. 
| | | 
83B-------- ----------- | Роог: |Improbable: | Improbable: |боой. 
Кепуоп | low strength. | excess fines. | excess fines. | 
| J | 
84--------- -------- ---|Poor: | Improbable: | Improbable: |Good. 
Clyde | low strength. | excess fines. | excess fines. | 
| 
98-------------------- |000й----------------- | Improbable: | Improbable: |Good. 
Huntsville | | excess fines. | excess fines. | 
| 
1098, 1090------------ |Poor: | Improbable: lImprobable: | Fair: 
Backbone | area reclaim. | excess fines. I excess fines. area reclaim. 
| | 
109D-------- ---------- {Poor: (Improbable: | Improbable: Fair: 
Backbone | area reclaim. | excess fines. | excess fines. | area reclaim, 
| | slope. 
| | 
110, 1108, 1100------- 1Good---- | Probable------------- | Improbable: Good. 
Lamont | | | too sandy. | 
| | 
1208, 1200------------ Роог: | Improbable: Improbable: |Good. 
Tama | 1ow strength. | excess fines, excess fines. | 
| 
1298: | 
Arenzville----------- Good--------- -------- | Improbable: Improbable: | бод. 
| excess fines. | excess fines. | 
| 
Chaseburg------------ Good----------------- |Improbable: Improbable: |Good. 
| excess fines. excess fines. | 
: | i 
133---------- ---------|Poor: |Improbable: |Improbable: | Good. 
Colo | shrink-swell, | excess fines. | excess fines. | 
| low strength. | | | 
136---------- --------- |Соо4----------------- | Probable------------- | Improbable: 1д004, 
Ankeny | | | too sandy. | 
| 
142------------------ -|Good----------------- | Inprobable: | Inprobable: вооа. 
Chaseburg | excess fines. | excess fines. | 
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Soil name and Ї 
map symbol | 


TABLE 13.--CONSTRUCTION MATERIALS--Continued 


Roadfill 


| Sand 
| 


| Gravel 
| 


Soil survey 


Topsoil 


ae 


Dorchester | 


162B, 1620, 16262 
Downs | 


1620, 16202 
Downs | 


1638, 1630, 16302 
Fayette 


163D, 163D2 
Fayette | 


Fayette | 


163E, 163E2, 163ЕЗ, | 
163Р, 163F2, 163F3---| 
Fayette 


Fayette | 
171В, 17102----------- | 


Bassett | 


177, 177В------------- 
Saude | 


Dubuque 


| 


1830, 18302 
Dubuque 


183E, 183E2, 183E3, 
183F----------------- | 


———— MP | 
Volney 


213B, 214В------------ 
Rockton | 


Fair: 
low strength, 
thin layer. 


strength. 
“shoes. 
‘strength. 

strength. 


‘strength. 
strength. 


Poor: 


low strength. 


“strength, 
slope. 


Fair: 


Poor: 
area reclaim, 
low strength. 


Poor: 
area reclaim, 
low strength. 


Poor: 
area reclaim, 
low strength. 


Fair: 
large stones. 


Poor: 
area reclaim. 


Fair: 
low strength, 
large stones. 


See footnote at end of table. 


probable: 


Im 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


xcess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

! 

| 

| 

| 

| 

| 

| Improbable: 
le 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Improbable: 
| excess fines. 


| Probable 
| 


Improbable: 
e 


xcess fines. 


probable: 
xcess fines. 


og 


probable: 
xcess fines. 


ша 


Improbable: 
large stones. 


Improbable: 
excess fines. 


probable: 
xcess fines. 


H 
os 


probable: 


Im 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


xcess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Improbable: 
| е 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Inprobable: 
| excess fines. 


[Probable 
| 


| 
| Improbable: 
| too sandy. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Good. 


Good. 
Fair: 
| slope. 


Poor: 
| slope. 


Fair: 
thin layer. 


slope, 


slope. 


Fair: 
small stones. 


Fair: 
area reclaim, 
small stones. 


Fair: 
area reclaim, 
small stones, 
slope, 


Fair: 
area reclaim, 
small stones. 


Poor: 
small stones, 
area reclaim. 
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TABLE 13.--CONSTRUCTION MATERIALS--Continued 


Soil name and | 
map symbol | 


Roadfill 


| Sand | Gravel 


209 


| Торво11 
| 


| | | I 


Palms | wetness. 
| 
225, 226-------------- | Fair: 
Lawler | wetness. 
249, 2490------------- | Fair: 
Zwingle | low strength. 
284, 2818----------- --|000й-------------- 
Flagler | 
| 
| 
| 
29i------------------- | Poor: 
Atterberry | low strength. 
320-------- ----------- Good-------------- 
Arenzville 
323В------------------ Good-------------- 
Terril 
391B*: | 
Сіуде---------------- Poor: 
low strength. 
Floyd---------------- Fair: 
| lôw strength, 
wetness. 
408B, 4080------------ |Good-------------- 
Olin | 
| 
ШИВ, 4140-------... | Poor: 
Jacwin | area reclaim. 
| 
Д440р-----------....г.. | Poor: 
Jacwin | area reclaim. 
| 
| 
1628----------- ------- | Poor: 
Downs | low strength. 
463В, 4636------------ | Poor: 
Fayette | low strength. 
| 
471------------- ------ | Fair: 
Oran | low strength, 
| wetness. 
| 
47808: | 
Rock outcrop. | 
| 
Nordness-------- -----|Poor: 


| area reclaim, 
| tnin layer, 


| slope. 
480B, 480С-------- ----|Poor: 
Orwood | low strength. 
480D2----------------- | Poor 


Orwood | low strength. 


See footnote at end of table. 


| 

| Improbable: | Improbable: 

| excess humus, | excess humus, 

| exceas fines. | excess fines. 

| | 
|Probable------------- evens ---------- 
| 

| 1 

|Improbable: |Improbable: 

| excess fines. | excess fines. 

| Probable------------- |Probable---------- 
| 

| 

| 

| 

| 

| 


excess fines. excess fines. 


| 

| 

| 
Improbable: |Improbable: 

| 

| 
| Improbable: | 
| excess fines. 
| | 
| Probable-------------|Improbable: 
| too sandy. 


Improbable: 
excess fines. 


| 

|Improbable: |Improbable: 

| excess fines. | excess fines. 
| 

Improbable: |Improbable: 


| excess fines. excess fines. 
| 


!Improbable: |Improbable: 
excess fines, | excess fines. 
| Improbable: | Improbable: 


excess fines. excess fines. 


| 
| 
| Improbable: 

excess fines. 


Improbable: 
excess fines. 


Improbable: 


Improbable: 
e excess fines. 


хсевв fines. 


Improbable: 


Improbable: 
excess fines, e 


xcess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
e 


Improbable: 
xcess fines. e 


xcess fines. 


| 

|Poor: 

| wetness, 

| excess humus. 


|Poor: 
| area reclaim. 


| Fair: 
| thin layer. 


| Fair: 

| small stones, 
| area reclaim, 
| thin layer. 


10004. 
| 
IGood. 


Good. 


|Good. 


Fa 
Сена stones. 


Good. 


Fair: 
area reclaim, 
thin layer, 


Fair: 
area reclaim, 
thin layer, 
slope. 


Good. 


thin layer. 


Fair: 
small stones. 


Poor: 
area reclaim, 
slope. 


Good. 


Fai 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Fair: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| slope. 
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Soil name and 
map symbol 


TABLE 13.--CONSTRUCTION MATERIALS--Continued 


| Roadfill 


| Sand 
! 


| Gravel 


Soil survey 


| Topsoil 
| 


کج 05 


496B*: 


Volney--------------- 


197ЕР, N9TF*: 
Fayette-------------- 


Dubuque-------------- 


1998, 4990------------ 
Nordness 
499--------- —— В = 
Nordness 


512B, 512D2----------- 
Marlean 


551---------------- --- 
Calamine 


589, 589+------------- 
Otter 


| Роог: 
| low strength. 
| Poor: 
| area reclaim, 
| 1ow strength. 
| 
|Poor: 
| area reclaim, 
| low strength. 
| 
| 
| Роог: 
| area reclaim, 
| low strength. 
|Good----------------- 
| 
| 
| 
| Poor 
| wetness. 
Poor: 

low strength. 
| Poor: 
| low strength. 
| Poor: 

low strength. 
Fair: 

low strength, 
| thin layer. 
| Fair: 

large stones. 
Poor: 
| low strength. 
| 
Poor: 


area reclaim, 
| low strength. 


Poor: 
area reclaim, 
| thin layer. 


Poor: 
area reclaim, 
thin layer. 


|Fair: 
large stones. 


| Poor: 

area reclaim, 
low strength, 
| wetness. 
|Poor: 
wetness. 


See footnote at end of table. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


| 

| 

| 

| 

| 

| 

| 

| 

| Improbable: 
| 

| 

| 

! 

| Improbable: 

| excess fines. 
| 

| Improbable: 

| excess fines. 


| 
| Improbable: 
| excess fines. 


{Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
large stones. 


Improbable: 
excess fines. 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
‘excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
bas 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 


m 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


xcess fines. 


Improbable: 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Improbable: 
le 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Роог: 
Slope. 


Fair: 
area reclaim, 
small stones. 


Fair: 
area reclaim, 
small stones, 
slope. 


Poor: 
wetness. 


Good. 


Poor: 
small stones, 
area reclaim. 


° 
area reclaim, 


area 1 ревїаш, 
slope, 


Poor: 
area reclaim, 
small stones. 


Poor: 
wetness. 


Poor: 
wetness. 
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Soil name and 
map symbol 


TABLE 13.--CONSTRUCTION MATERIALS--Continued 


| Roadfill 


| Sand 
| 
| 


| Gravel 
| 
| 


| Topsoil 


211 


— r M ——r n 


Mottland 


612E2-------------- --- 
Mottland 


1148, 714¢---------- хиад 
Winneshiek 


763D2, 763D3---------- 
Exette 

763Е3, 763F2, 
Exette 

776B, 776С------------ 
Lilah 


117, ТТТВ------------- 
Wapsie 


863B---------- —€—— 


Luana 


930, 930B------------- 
Orion 


| 
951F------------- ----- 


Medary Variant 


Dorchester 


| 
Fair: 
large stones. 


Fair: 
large stones, 
slope. 


| 
Роог: 
area reclaim. 


Poor: 
low strength. 


Poor: 
low strength. 


| Poor: 
| low strength. 


|Poor: 
! low strength. 


| Роог: 
| low strength. 


| Fair: 
| wetness, 
| low strength. 


|Poor: 
| low strength. 


| Fair: 

| low strength, 
| thin layer. 

| 


See footnote at end of table, 


| 
| Improbable: 
| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Improbabie: 
excess fines. 


| 
| 
| 
арч ——Ó— = 


| 
| 
| 
ин Sense 


| 
OBIE ———— 
| 
| Improbable: 
excess fines. 


| 

| 

|Improbable: 

! excess fines. 


|Improbable: 
| excess fines. 


JImprobable: 

| excess fines. 

| 

|Improbable: 
excess fines. 


| 
| 
| 
{Improbable: 
| excess fines. 
| 


| 

| 

| Improbable: 

| excess fines. 

|Improbable: 
excess fines. 


| 
| 
!Improbable: 
| excess fines. 
| 


{Improbable: 
excess fines. 


Improbable: 
excess fines. 


|Improbable: 
excess fines. 
| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
ЇРгорар16------------- 
l 


| 
| 


| Improbable: 
| боо sandy. 
| 

|Improbable: 
| too sandy. 


|Improbable: 
| excess fines. 
| Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| f 
[Improbable: 

| excess fines. 
| 

!Improbable: 
too sandy. 


Improbable: 
| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Poor: 
area reclaim, 
large stones. 


Slope, 
&rea reclaim, 
large stones. 


area reclaim, 
small stones. 


|Poor: 
| small stones, 
| area reclaim. 


small stones, 
area reclaim, 
thin layer. 


| Poor: 


area reclaim. 


Good. 


Good. 


Poor: 
thin layer, 
Slope. 


|боса. 
| 


| 
18004. 
| 


| 
|Соой. 
| 


! 
|соой. 
| 
| 
| 
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TABLE 13.--CONSTRUCTION MATERIALS--Continued 


| 
| 
5010#, 50308. | 
Pits | 
50108. | 
Orthents | 


шелш ын 2 i 52521222 —— ———— I 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Soil name and | Roadfill | Sand | Gravel | Topsoil 
map symbol | | | | 
| | 
1212------------------ | Poor: Improbable: Improbable: |Good. 
Kennebec | low strength. excess flnes. excess fines. | 
| 
1219------------------ | Poor: Improbable: Improbable: |Good. 
Canoe Variant | low strength. excess fines. excess fines. | 
| | 
1490------------------ | Poor Improbable: Improbable: |Good. 
Caneek e excess fines. | 
| 
| 
| 
| 
| 
| 


| | 

| | 

| | 

| 1 

| | 

| | 

| | 

i | | 
low strength. | хсевв Гіпев. | 
| 

| | 

| | 

| | 

| | 

| | 

| | 
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TABLE 14.--WATER MANAGEMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 


"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not evaluated] 
i Ї Limitations for-- Features affecting-- 
Soil name and | Pond Embankments, Terraces 
map symbol | reservoir | dikes, and | Drainage | Irrigation | and | Grassed 
| areas | levees | | | diversions | waterways 
| | | | | | 
40---------------- | Severe | S1ight--------- |Deep to water Slope, | S1ope---------- | Slope, 
Fayette | slope. | | | erodes easily.| | erodes easily. 
| | | | | 
ЦІВ, 416---------- | Зеуеге: | Зеуеге : |Реер to water  |Droughty, [Too sandy, {Droughty. 
Sparta | seepage. | seepage, | fast intake, | soil blowing. 
| | piping. | soil blowing. | | 
63B--------------- |Severe: | Зеуеге: [Deep to water Droughty, |Too sandy, |Droughty. 
Chelsea seepage. | piping, | | fast intake, | soil blowing. 
| | seepage. Ї soil blowing. | | 
| | | | 
630, 63Е---------- Severe: |Severe: (Пеер to water  |Droughty, | Slope, 181оре, 
Chelsea | slope, | piping, | fast intake, | too sandy, | droughty. 
| seepage. | seepage. | soil blowing. | soil blowing. | 
| | | 
6502, 65F2, 65F3--| Severe: | S13ight--------- |Deep to water  |Slope---------- |51оре---------- |Slope. 
Lindley slope. | | | | 
| | | | | | 
838------------- --|Moderate: IS11ght--------- [Deep to water |510ре---------- | Pavorable------ | Favorable. 
Kenyon | slope, | | | | 
| seepage. | ! | | | 
84---------------- |Moderate: | Severe: [Frost action---lWetness-------- |Wetness-------- Wetness, 
Clyde | seepage. | wetness, l | erodes easily. 
| | | | 
98---------------- [Moderate: |Moderate: [Deep to water  |Favorable------ |Зауогаһ1е------ Favorable. 
Huntsville | seepage. | thin layer, | | | 
| с. | | | 
1098, 1090-------- | Severe: |Зеуеге: [Deep to water 15011 blowing, [Depth to rock, |Depth to rock, 
Backbone | seepage. | thin layer. | | depth to rock.| soil blowing. | rooting depth. 
| | | | | | 
109D--------------|Severe: | Severe: |Deep to water |5011 blowing, Slope, | Slope, 
Backbone | seepage, | thin layer. | | depth to rock.| depth to rock,| depth to rock, 
| slope. Ї | | | soil blowing. | rooting depth. 
| | | | | 
110--------------- | Severe | Moderate: |Deep to water |5011 blowing---|Soil blowing---|Favorable. 
Lamont | seepage. | thin layer. | | | | 
| | | | | 
1108, 1100-------- [Severe: |Moderate: |Deep to water  |Slope, 18011 blowing---|Favorable. 
Lamont | seepage. | thin layer. | | soil blowing. | | 
| | | | 
120В, 1200-------- | Moderate: |Slight--------- {Deep to water |Slope---------- |Erodes easily |Brodes easily. 
Tama | slope, | | | 
| seepage. | | | | | 
| | | | | | 
129B*: | | | | | | 
Arenzville------- |Moderate: | Зеуеге: |Реер to water |Erodes easily, |Erodes easily, |Erodes easily. 
| seepage. | piping. | | flooding. | too sandy. | 
| | | | | 
Chaseburg-------- | Moderate: | Severe: [Deep to water |Flooding, |Erodes easily  |Erodes easily. 
| seepage, | piping. l | slope. | | 
шан, | | | | 
133--------------- | Moderate: | Severe: | Flooding, | Flooding, lWetness-------- |Wetness. 
Colo | seepage. | wetness. | frost action. | wetness. | | 
| | | | | | 
136--------------- | Зеуеге |Severe: [Deep to water |5011 blowing, 15011 blowing--~|Favorable. 
Ankeny | seepage. | piping. | | flooding. | | 
| | | | | 
142--------------- | Moderate: | Severe: |Deep to water |Flooding------- |Erodes easily  |Erodes easily. 
Chaseburg | seepage. | piping. | | | | 
| | | 
158--------------- | Moderate: | Зеуеге: [Deep to water |Егобез easily  |Erodes easily [Erodes easily. 
poe | | 4 


Dorchester | seepage. 
| 


| 


See footnote at end of table. 
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TABLE 14.--WATER MANAGEMENT--Continued 


Limitations for-- Ї Features affecting-- 
Soil name and | Pond Embankments, | Terraces | 


map symbol | reservoir 
areas 


| 
162B, 1620, 162C2-|Moderate: 


Douns | slope, 
| seepage. 
| 
162р, 16202, | 
162Е2------------ |Severe 
Downs | slope. 


163B, 1630, ree eg 


Fayette slope, 
| seepage. 
| 
163D, 16302, | 
16303, 163E, | 
163Е2, 163ЕЗ, | 
163F, 163F2, | 
16383, 1630------ |Severe: 
Fayette | slope. 
171B, 17102------- | Moderate: 
Bassett | seepage, 
| slope. 
177--------------- | Severe 
Saude | seepage. 
111В-------------- | Зеуеге 
Saude | seepage. 
178--------------- | Зеуеге 
Waukee | seepage. 
183С-------------- IModerate: 
Dubuque | seepage, 
depth to rock, 
| slope. 
183D, 183D2, 183E, 
183E2, 183E3, 
183F------------- Severe: 
Dubuque slope. 
196C-------------- |Severe: 
Voiney seepage. 
213B, 2148-------- {Moderate: 
Rockton | seepage, 
depth to rock, 
| slope. 
215E-------------- | Severe 
Goss | slope. 
221B-------------- | Severe 
Palms | seepage. 
1 
| 
225, 226---------- | Severe 
Lawler | seepage. 
249--------------- | Slight--------- 
Zwingle | 
0496-------------- | Модега е: 
slope. 


Zwingle | 
| 


See footnote at end of table. 


| dikes, and 
| 1еуеез 


Moderate: 
piping. 


| Severe: 
seepage. 


Severe: 
| thin layer. 


Severe: 
thin layer. 


Severe: 
seepage, 
large stones. 


Severe: 
thin layer. 


Severe: 
large stones. 


Severe: 
excess humus, 
ponding. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Severe: 

| seepage. 
| Severe: 

| wetness. 


| Severe: 

| wetness. 
| 

| 


| Drainage | 
| 


to water 


to water 


to water 


to water 


to water 


to water 


to water 


to water 


to water 


to water 


to water 


to water 


| 
| 
мабег | 


Ponding, | 
subsides. 


Deep to 


Frost action, 
cutbanks cave. 


| 
| 
| 
| 


Peres slowly---| 
| 
| 

res slowly, | 


Pe 
slope, ! 
| 


Irrigation | and | Grassed 
| diversions waterways 
| | 
Slope---------- |Erodes easily ыы easily. 
| 
| | 
Ї | 
| | 
Slope---------- 1810ре, |Slope, 
| erodes easily.| erodes easily. 
| 
Slope, | Favorable------ |Erodes easily. 
erodes easily.| | 
| | 
| | 
| | 
| | 
| | 
| | 
Slope, |81оре---------- |Slope, 
erodes аи | erodes easily. 
Slope---------- айгаа ------ Favorable. 
| 
| 
шанг амдан са запау------ | Favorable. 
| 
Slope---------- | Too sandy------ Favorable. 
| 
| 
Favorable------ Too sandy------ Favorable. 


Depth to rock, 
erodes easily. 


Erodes easily, 
depth to rock. 


Percs slowly, 
depth to rock, 
slope. | 


| 
| 
Peres slowly, Slope, |Slope, 


depth to госк,| depth to rock,| erodes easily, 
slope. erodes easily.| depth to rock. 
| 


| 
| 
| 
| 
| 
| 
| 


[Large stones---|Large stones, 
rooting depth. 


Large stones, 
rooting depth, | | 
slope. | 


Depth to rock, 
slope. 


Depth to rock Depth to rock. 


| 
| 
| 
| 
| 
| 
| 
droughty, | 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
Large stones, Slope, [Large stones, 
large stones. | slope, 
slope. | droughty. 
Ponding, Ponding, |Wetness. 
soil blowing. soil blowing. | 
| 
| 
Wetness-------- | Неглевв, | Favorable. 
| too sandy. | 
Peres slowly, |Erodes easily, |Wetness, 
wetness. | wetness. | erodes easily. 
Wetness, {Erodes easily, |Мебпевв, 
percs slowly, | wetness. | erodes easily. 
slope. ! | 
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TABLE 14.--МАТЕЯ MANAGEMENT--Continued 


Limitations for-- . Features affecting-- 
Soil name and | Pond Г Embankments, Ї Теггасез 


тар symbol | reservoir | dikes, and Drainage | Irrigation Ї and | Grassed 


| агеав | levees | | |_ diversions | waterways 
| 


| 
284--------------- | Severe: | Severe: 
Flagler | seepage. | seepage. 
| 
284В-------------- | Severe: |Зеуеге: 
Flagler | seepage. | seepage. 
| 
291--------------- | Moderate: | Severe 
Atterberry seepage. | wetness. 
| 
320--------------- | Модегафе: ISevere: 
Arenzville seepage. | piping. 
| 
323B-------------- |Moderate: IModerate: 
Terril seepage, | thin layer, 
| slope. | piping. 
391B* | | 
Clyde------------ Moderate: | Зеуеге : 
seepage. | wetness. 
Floyd------------ Severe: |Moderate: 
| веераве. | piping, 
| | wetness. 
408B, 4080-------- Moderate: | S11ght--------- 
0110 | slope, | 
| seepage, | 
444B, 444co-------- |Moderate: | Severe: 
Jacwin | seepage, | thin layer. 
| depth to rock, 
| slope. 
2410р------------- | Зеуеге | Зеуеге: 
Jacwin | slope. thin layer. 
| | | 
462B-------------- | Moderate: |Slight--------- 
Downs slope, ! 
| seepage. | 
4638, 4636-------- | Модегафе: Slight- 
Fayette | slope, 
| seepage. | 
471--------------- |Moderate: |Moderate: 
Oran | seepage. | piping, 
| | wetness, 
| | 
11808: | | 
Rock outcrop. | | 
| ] 
Nordness--------- | Severe: | Зеуеге: 
| slope, | thin layer. 
| depth to rock.| 
| 
480B, 480С-------- IModerate: | Moderate: 
Orwood | seepage, | piping. 
| slope. | 
| | 
18002, 480Е2------ | Severe | Moderate: 
Orwood ! slope. | piping. 
| 
1830-------------- IModerate: | Зеуеге: 
Frankville | seepage, ] thin layer. 
| depth to rock,l 
| slope. | 
| | 


See footnote at end of table. 


|Deep to water 


Deep to water 


Frost action--- 


IDeep to water 
Peres slowly, 
frost action. 


Peres slowly, 


Frost &action---|Wetness-------- 
| 


| 
| 
| 
| 
| 
| 
|Frost action--- 
| 
| 
| 
| 
| 


depth to rock,| percs slowly, 


|Deep to water [5011 blowing---|Too sandy, Favorable. 
| | soil blowing. 
| | 
|реер to water |5011 blowing, |Тоо sandy, Favorable. 
| | slope. Soil blowing. 
| 
|Erodes easily, |Wetness, 


e 
| wetness. erodes easily. 


|Erodes easily, |Erodes easily, |Erodes easily. 


| 
| 
| 
| 
| 
| 
l | 
| 
| 
| 
| 
| 


| flooding. | too sandy. 
| | 
| S1ope---------- | Favorable------ | Favorable. 
| | | 
| | ! 
| | | 
| | 
Мебпева-------- IWetness-------- lWetness, 
| erodes easily. 
| 
Wetness-------- |Wetness-------- | Favorabie. 
| | 


18011 blowing, Soil EE ТОВ 


| 
| 
| 
slope. | 
| | 
| | 
Wetness, [Depth to rock, [Depth to rock, 
| wetness. | rooting depth. 
depth to rock.| | 
| 1 
Wetness, {Slope, {Slope, 


| 
| 
depth to rock,| percs slowly, depth to rock,l depth to rock, 
frost action. | depth to госк.| wetness. | rooting depth. 

| | | 

[Deep to water |Slope-~-------- |Erodes easily |Erodes easily. 
| | | 

| | | 
| | 

[Deep to water |Slope, Favorable------ |Erodes easily. 

| | erodes easily. | 

| | 

[Frost action---|Wetness-------- Wetness-------- | Favorable. 

| | 

| | 

| | 

| | | 

| | 

| | | | 

|Deep to water |Droughty, 181оре, Slope, 

| | slope, | depth to госк,| erodes easily, 

| | depth to rock.| erodes цанын éroughty. 

| | 

[Deep to water |51оре---------- | Erodes easily Erodes easily. 
| | | 

| | | | 

| | | | 

Deep to water  |Slope---------- | Slope, I Slope, 

| | erodes easily.| erodes easily. 

| | | 

|Deep to water |Percs slowly, |Depth to rock, |Erodes easily, 
| depth to rock,| erodes easily.| depth to rock. 

| | slope. | 

| | | | 
| | | 
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TABLE 14.--WATER MANAGEMENT--Continued 
Ї Limitations Гог-- Features affecting-- 
Soil name and | Pond Embankments, Ї Terraces I 
map symbol | reservoir | dikes, and | Drainage | Irrigation | and | Grassed 
| areas | levees |- - diversions | waterways 
RES лт атары "т колт тостер Sis 


48302, 483E2------ | Severe: 
Frankville | slope. 
| 
485-—— | Moderate: 
Spillville I seepage. 
| 
487B* 
Otten------------ | Moderate: 
| seepage. 
Worthen---------- | Moderate: 
| seepage. 
489--------------- IModerate: 
Ossian | seepage. 
490--------- ------ [Moderate: 
Caneek | seepage. 
| 
4968*: 
Dorchester------- | Moderate: 
| seepage. 
Volney------ ----- | Severe: 
seepage. 
| 
497E*, 19ТЕ%: | 
Fayette -----|Severe: 
| slope. 
| 
Dubuque---------- Severe: 
slope. 
499B------- ------- беуеге: 
Nordness | depth to rock. 
4990, 499F-------- Severe: 
Nordness slope, 
| depth to rock. | 
| 
512В-------------- беуеге: 
Marlean seepage. 
512D2------------- Severe: 
Marlean seepage, 
slope. 
551--------------- |Moderate: 
Calamine depth to roc 
589, 589%--------- |Moderate: 
Otter | seepage. 
| 
612D2, 612E2------ | Зеуеге; 
Mottland | seepage, 
slope. 


See footnote at end of table. 


Severe: 
thin layer. 


| 

| 

| 

| 

| 

| Moderate: 
| piping, 
| wetness. 
| 

| Severe: 

| ponding. 
| 

| 

| 


Moderate: 
piping. 


Severe: 
| wetness. 


ISevere: 
wetness. 


| 
Severe: 


| piping. 


Severe: 
| seepage, 
large stones. 


Severe: 
| thin layer. 


Severe: 
thin layer. 


Severe: 
| thin layer. 


Severe: 
| seepage, 
large stones. 


Severe: 
seepage, 
large stones. 


Severe: 
thin layer, 
ponding. 
Severe: 
ponding. 


Moderate: 
seepage, 
piping, 
large stones. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| S11ght--------- 


Deep to water 


Deep to water 


Ponding, 
flooding, 
frost action. 

Deep to water 

Flooding, 
frost action. 


Flooding, 
frost action. 


to water 


to water 


to water 


water 


to water 


to water 


water 


Ponding, 
peres slowly, 
depth to rock. 


Ponding, 
flooding, 
frost action. 


Deep to water 


Peres slowly, 
depth to rock, 
slope. 


Flooding------- 
Ponding, 
flooding. 
Favorable------ 
Wetness, 


flooding. 


Wetness, 


| 
| 
| 
| 
| 
| 
| 


81оре, 
depth to rock, 
erodes easily. 


Erodes easily 


Wetness-------- 


Erodes easily, 


erodes easily,| wetness. 


flooding. 


Erodes easily, 
flooding. 


Large stones, 
rooting depth, 
slope. 


519 
mec easily. 


Percs slowly, 
depth to rock, 
Slope. 


Droughty, 
slope, 
depth to rock. 


Droughty, 
slope, 
depth to rock. 


Large stones--- 
Large stones--- 


Ponding, 
peres slowly, 
depth to rock. 


Ponding, 
flooding. 


Rooting depth, 
slope, 
large stones. 


Erodes easily 


Large stones--- 


Slope, 
qepth to rock, 
erodes easily, 


Depth to rock, 
erodes easily. 


Slope, 
depth to rock, 
erodes easily. 


Large stones--- 


Slope, 
large stones. 


| 
Depth to rock, 


erodes easily. 


Ponding-------- 


Slope, 
large Stones. 


| 

|81оре, 

| erodes easily, 
| depth to rock. 


| Favorable. 


| 
| 


| 
|Wetness. 


| 
| 
|Erodes easily. 


|Мебпевв. 


| 
|Wetness, 
erodes easily. 


Erodes easily. 


Large stones, 
rooting depth. 


| 
Slope, 
erodes easily. 


181оре, 
erodes easily, 
depth to rock. 


Droughty, 
erodes easily. 


Slope, 
erodes easily, 
droughty. 


{Large stones. 


Large stones, 
slope. 


Wetness, 
erodes easily. 


| Мебпезв. 


Slope, 
| rooting depth, 
large stones. 
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TABLE 1l.--WATER MANAGEMENT--Continued 


Limitations for-- Features affecting-- 
Scil name and | Pond Embankments, | Ї Ї Теггасез 


шар symbol | reservoir | dikes, and | Drainage | Irrigation | and | Grassed 


| areas | levees | | | diversions | waterways 


| 
7158, 7140------ --|Moderate: 


| | | | | 
| Severe: [Deep to water |Percs slowly, |Depth to rock [Depth to rock. 
Winneshiek | seepage, | thin layer. | | depth to rock, | | 
| depth to rock | | | slope. Ї | 
| slope. | l | | 
| | | | | | 
76302, 76303, | | | | | | 
T63E2, 763ЕЗ, | | | | | | 
763Е2, 763Е3----- |Severe: |Зеуеге: |Deep to water |Slope, |Slope, [Slo 
Exette | slope. | piping. | 5 erodes шағы егойев шиг de easily. 
| 
7768, 7766-------- | Severe: | Severe: 1реер to water  |Droughty, |Too sandy, IDroughty, 
Lilah | seepage. | seepage. | | soil blowing, | soil blowing. | rooting depth. 
| | | | rooting depth. | | 
| 
777--------------- | Severe: | Severe: {Deep to water |Rooting depth |Тоо sandy------ |Rooting depth. 
Wapsie | seepage. | seepage. | | | 
| | | | 
177В-------------- |Severe: |Severe: [Deep to water [Rooting depth, [Too sandy------|Rooting depth. 
Wapsie | seepage. | seepage. | | siope. | | 
Ж | | 
793--------------- | Moderate: | Moderate: [Deep to water {Erodes easily |Erodes easily  |Erodes easily. 
Bertrand | seepage. | thin layer, | | | | 
| | piping. | | | | 
| | | | | | à 
825------- -------- | Moderate: | Severe: | F1looding, |Wetness, |Erodes easily, |Wetness, 
Rowley | seepage. | piping, | frost action. | flooding. | wetness. | erodes easily. 
| | wetness. | | | | 
8638------ -------- | Moderate: | S1ight--------- Deep to water |Slope, | Favorable------ |Erodes easily. 
Fayette | slope, | | erodes easily.| | 
| seepage. | | | 
| | 
863р-------------- | Severe: [S1ight--------- Deep to water  |Slope, | SLope--------- -|Slope, 
Fayette | в1оре. | erodes easily.| | erodes easily. 
| 
9026-------------- ISevere: |Moderate: |реер to water Peres slowly, [Large stones, |Erodes easily, 
Luana seepage. | seepage. rooting depth,| erodes easily.| rooting depth. 
| | slope. | 
| | | | | 
90202------------- |Severe: |Moderate: ІШеер to water Peres slowly, |51оре, |81оре, 
Luana seepage, | seepage. rooting depth,| large stones, | erodes easily, 
slope. | | | slope. | erodes цаа rooting depth. 
926-------- ------- Moderate: | Модега е: [Frost action---|Wetness-------- {Erodes easily, |Erodes easily. 
Canoe seepage. | piping, | | | wetness. | 
| wetness. | | | | 
| | | | | | 
930, 930В--------- Moderate: Severe: |Flooding, {Flooding, lErodes easily, |Wetness, 
Orion seepage. | wetness, | frost action. | wetness, | wetness. | erodes easily. 
| piping. | ! enodes шлан! | 
951BP-------------- l Severe: Severe [Deep to water |Регсв slowly, |Slope, | Slope, 
Medary Variant | seepage, piping. | | slope, | erodes easily,| erodes easily, 
| slope. ! | | erodes ёаз11у.| too sandy. ! percs slowly. 
971--------- ------ | Moderate: | Severe [Deep to water |Pavorable----~- |Erodes easily  |Erodes easily. 
Richwood | seepage. | piping. | | | | 
978--------------- IModerate: | Moderate: [Deep to water |Favorable------|Erodes easily {Erodes easily. 
Festina | seepage. | thin layer, | | | | 
| r | | | 
981B-- | Moderate: | Moderate: |Deep to water 151оре---------- |Erodes easily  |Erodes easily. 
Worthen | seepage, | piping. | | | | 
2. | | | | 
1158--------- -----|Moderate: | Severe: |Deep to water |Erodes easily, |Erodes easily  |Erodes easily. 
Dorchester | seepage. | piping. | | flooding. | 


See footnote at end of table. 
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TABLE 14,--WATER MANAGEMENT--Continued 


T Limitations for-- Features affecting-- 
Soil name and Pond Г Embankments, Terraces Ї 


| 
| reservoir | dikes, and | Drainage | Irrigation | and | Grassed 


map symbol 
| агвав | levees | | | diversions |  waterways 
| | | | 
1212-------------- | Moderate: | Moderate: [Deep to water |Flooding------- | Favorable------ | Favorable. 
Kennebec | seepage. | thin layer, | | | 
| | piping, | | | 
| | wetness. | | | 
1219-------------- IModerate: | Зеуеге: IFrost action---|Wetness-------- |Мебпевз-------- | Favorable. 
Canoe Variant | seepage. | thin layer. 
1490-------------- | Moderate: | Severe: | Fl1ooding, [Wetness, lErodes easily, |Мебпевв, 
Caneek | seepage. | wetness. frost action. | erodes еав11у,! wetness. | erodes easily. 
| | | flooding. | | 
| | | | | | 
5010*, 5030*. | | | | | 
Pits | | | | | 
| | | | | 
5040%, | | | | | | 
Orthents | | | | | | 


ا د ا м‏ اد ا 


# See description of the map unit for composition and behavior characteristics of the map unit. 


Clayton County, lowa 219 


TABLE 15.--ENGINEERING INDEX PROPERTIES 


[The symbol < means less than; > means more than. Absence of an entry indicates that data were not estimated] 


Ї Ї Classification Frag- Percentage passing | 
Soil name and |Depth| USDA texture | Ї Iments | sieve number-- ILiquid | Plas- 
map symbol | | | Unified | AASHTO | > 3 | Ї | limit | ticity 
] | | linches | 4 | 10 цо | 200 | | index 
E | | | | = | | | | | көз | 
40--------------- 0-171511% loam-------- ICL-ML, CL [A-4, A-6 | 0 | 100 | 100 | 100 195-1001 25-35 | 5-15 
Fayette 17-48|Silty clay loam, [CL lA-6, А-1 | 0 | 100 | 100 100 (39-200) 35-45 | 15-25 
| | silt loam. [ | | | | 
48-60|S11t loam-------- ісі [А-6 | 0 № 100 "ol 100 100 95-1001 30-40 | 10-20 
| | 
318, 310--------- | 0-29|Loamy fine sand [SM A-2, A-4 | 0 18 0185-100150-95 |15-50 | --- | NP 
Sparta 129-60|Loamy fine sand, |SP-SM, SM |A-2, А-3,| 0 183 00185-100|50-95 | 5-50 | --- | NP 
| | fine sand, вапа. | | A-4 ! ІШ та | | | | 
63B, 630, 63Е----| 0-4 |Loamy fine sand |SM, SP-SM |А-2-4 | 0 | 100 | 100 165-80 (10-35 | --- | NP 
Chelsea | 4-601Fine sand, sand, |SP, SM, |А-3, | 0 | 100 | 109 165-80 | 3-15 | --- | NP 
| | loamy fine sand. | SP-SM | A-2-4 | | | | | | 
| 
6502, 65F2, 65F3-| 0-6 lLoam------------- [CL-ML, CL |A-4, A-6 | 0 195-100190-100185-95 (50-65 | 15-30 | 5-15 
Lindley | 6-3Тісіау loam, loam [CL 14-6, А-7 | 0 |95-100190-100185-95 |55-75 | 30-45 | 15-25 
pus -60 0|тоап, clay loam |CL = | 0 ын -100190- 71001857 -95 [20510 | 30-40 | 15-25 
| 
CIO EEE | 0-11|Loam------------- ісі. [А-6 | о | 100 |95-100[85-95 165-75 | 30-40 | 10-20 
Кепуоп 111-50 | сат, clay loam, ІСІ, A-6 | 0-5 190-95 185-95 180-90. 150-65 | 30-40 | 10-20 
| | sandy clay loam. | | | | | | | 
150-60|Loam------------- s je | 0-5 шаг 85-95 ын 50-65 | 25-35 | 10-20 
81----- | 0-23|Clay loam, silty |OL, MH, 14-7 | 0-5 195-100195-100180-90 155-75 | 45-60 | 15-25 
Clyde | | clay loam, | ML, OH | | | | | | 
{23-34|Clay loam, loam, |CL, ML |А-6, A-7 | 0-5 195-100|90-95 ]75-90 {50-75 | 30-50 | 10-20 
| | silty clay loam.| | | | | | 
134-39|Sandy loam, loam |5М, SM-SC [А-2 | 2-5 180-95 |75-90 150-80 |15-35 | 15-20 | NP-5 
[n m ea ------------- |, sc es | 2-5 ас ал 175-90 (15-55 | 25-35 | 10-20 
98--------------- | ЖЭ loam-------- ICL, ML 1А-6 | 0 | 100 198-100190-100180-100| 25-40 10-25 
Huntsville | | | | | | | | | | 
| | 
1098, 1096, 109D-| 0-8 |Fine sandy loam |SM-SC, SC |А-2, A-4 | 0 |100 | 100 175-85 |15-4o | 15-25 5-10 
Backbone | 8-22|Fine sandy loam (150, SM-SC |А-2, A-4 | 0-2 [90-95 |90-95 [65-80 |20-40 | 15-25 5-10 
|22-27|С1ау loam, clay, ICL, CH [A-6, А-7 | 2-5 (90-95 190-95 170-80 150-75 | 35-55 | 20-30 
| | sandy clay loam. | | | | | | | | | 
| 27 | Unweathered | === исэлт: | --- | cem | ET | === | = | === | === 
име пи иччи и 
110, 110B, Е 7 |Fine sandy loam |SM-SC, SC |А-2, A-4 | 0 | 100 | 100 180-95 [25-50 | 15-25 | 5-10 
Lamont | 131 Fine sandy loam, |SM, SM-SC |A-2, A-4 | 0 | 100 | 100 180-95 115-50 | 425 | NP-5 
| | sandy loam, ] | | | | | | | | 
| | loamy fine sand. | | | | | | | 
|43-60|Loamy fine sand, ISM, SP-SM |А-2, А-3 | 0 100 | 100 170-90 | 5-25 | --- | NP 
| | loamy sand, | | | | | | | 
NM E марш 
1208, 120С------- | 0-19|511% loam-------- [ML A-6, A-7 | 0 100 | 109 1 100 195-100| 35-50 | 10-20 
Tama |19-34|Silty clay loam ICL ЈА-7 | 0 | 100 | 100 | 100 [95-100] 40-50 | 15-25 
134-60|Silty clay loam, {CL | А-6, А-7 | 0 100 | 100 | 100 195-100! 35-45 | 15-25 
l [ silt loam. [ | | | | | | 
| | | | | | | | | [ 
129B*: | | | | | | | | | 
Arenzville------ | Sel loam-------- ns RM | 0 | 100 | 100 а Mc inca | 25-35 | 5-10 
CL 
128-14518116 loam, silty Is CL-ML |A-6, А-7, 0 | 100 | 100 190-100|85-95 | 20-45 | 5-20 
| | clay loam, А-1 | | | | | | 
145-60 | Stratified silt Lis CL-ML |д-4 | 0 |75-100|70-95 165-95 150-85 | 20-30 | 5-10 
| | loam to sand. | | | | | | | | 
Chaseburg------- | 0-43|S11t loam-------- (ML, CL-ML [A-4 | 0 | 100 | 100 190-100|185-100| <25 | NP-5 
ца ша 1оап-------- ы CL-ML за | 0 | 100 | 100 шан и 100 <25 | NP-5 
133-------------- | 0-501Silty clay loam (CL, CH 13-17 [ 0 | 100 | 100 (90-100190-1001| 40-60 | 15-30 
0- яс Іш | 0 | 100 | 100 | | 20-30 


ilty clay loam [0L, CH 90- и и zog 10-55 


See footnote at end of table. 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 
Classification по. Percentage passing 


sieve -number-- 


Soil name and |Depth| USDA texture | T Iments | |Liquid | Plas- 
map symbol | | Unified | AASHTO | > 3 | limit | ticity 


EL 
| | ] | |inches| 4 | 10 40 | 200 | | index 
In Pet | | | Pet 


Dorchester 


162B, 1620------- 
Downs 


163B, 163C, 
16302, 163D, 
163D2-..—-.—.--- 


Fayette 


163E, 163E2------ 
Fayette 


Fayette 


163Р, 163F2------ 
Fayette 


Fayette 


| 
| 
-| 
| 
| 
| 


| | 
| 0-36|Fine sandy loam 
36-60 | Поаму fine sand, 


| fine sand. 


| 
131-60|S11t 


| | 

| 0-12|511% 

112-39]S11ty clay loam, 

| | 8116 loam. 

аны цай loam-------- 
| 


| 0-8 (5116 loam-------- 
| 8-44|5116у clay loam, 
| 8116 loam, 


0-8 [Silt loam-------- 
8-44|511%у clay loam, 
| silt loam. 
44-601511% loam-------- 

| 
| 0-8 |511% loam-------- 
| 8-4015115у clay loam, 
| | 8116 loam. 
Та чин 1оап-------- 
| 
| 


511% loam-------- 

511%у clay loam, 
silt loam. 

Silt loam-------- 


Silty clay loam 

Silty clay loam, 
silt loam. 

Silt loam-------- 


Silt loam-------- 
Silty clay loam, 
silt loam. 

511% loam-------- 


| 

| 

| 

| 

| 

| 

4| 

| 

| 

| 

| 

| 

| 

| 

: 

|Silty clay loam 
|Silty clay loam, 

| silt loam. 

|Silt loam-------- 
| 

18116 loam-------- 
|Silty clay loam, 
| silt loam. 
se loam-------- 
| 
01 
| 
01 
| 
| 
| 
| 
| 
| 


Silty clay loam 
O|Silty clay loan, 
silt loam. 

Silt loam-------- 


Silt loam-------- 
Silty clay loam, 
silt loam. 

Silt loam-------- 


See footnote at end of table. 


ISM, 
| SM 
18М, 


| 
| 
-SC | 
| 
| 


80, 
SC, 


| SW-SM 


| 
| | fine sandy loam,| SM-SC, 
| 
| 


| CL-ML, CL 


CL-ML |A~4 
CL-ML |А-4 


| 
цан 
ML, CLIA-6, 


CL-ML |А-4, 
lA-7, 


CL-ML 
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хэм маи D 130-50 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Бра сары цас 


| 5-40 
| 


190-100185-100 
[90-100|85-100 


рэн аж 
Банш аж 

| 100 195-100| 
| 100 [9551001 
| 100 Шань 
| 100 195-100| 
| 100 Бы 
| 100 анж! 
| 100 195-100! 
| 100 ии, 
| 100 Зан 
| 100 195-100| 
| 100 анх 
| 100 1935100] 
| | 

| | 

| 100 195-1001 
| 100 [9991001 
| 100 ЗІ 
| 100 195-1001 
| 100 195-100] 
| 100 Цааш 
| 100 195-100| 
| 100 [9591001 
| 100 (32-100) 
| 100 195-100] 
| 100 хэ 
| 100 ам 
| 100 195-100| 
| 100 зан 
| 100 Пещ 
| 100 195-100| 
| 100 [45-100] 
l 100 95-100 
| 100 195-100] 
| 100 [eum 
| 100 Ба 


[ 

«25 | 2-10 
<25 | NP-10 
| 
| 
<25 | Мр-5 
<25 | NP-5 
25-35 | 5-10 
35-45 | 10-20 
25-35 | 5-15 
35-45 | 15-25 
30-40 | 10-20 
25-35 | 5-15 
35-45 | 15-25 
30-40 | 10-20 
25-35 | 5-15 
35-45 | 15-25 
30-40 | 10-20 
| 
25-35 | 5-15 
35-45 | 15-25 
30-40 | 10-20 
| 
25-35 | 5-15 
35-45 | 15-25 
30-40 | 10-20 
| 
35-45 | 15-25 
35-45 | 15-25 
30-40 | 10-20 
25-35 | 5-15 
35-45 | 15-25 
30-40 | 10-20 
| 
35-45 | 15-25 
35-45 2 15-25 
| 30-40 | 10-20 
25-35 | 5-15 

PS -45 | 15-25 
30-40 | 10-20 
35-45 | 15-25 
35-45 | 15-25 

30-40 | 10-20 
25-35 | 5-15 
35-45 | 15-25 
30-40 | 10-20 
| 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


| 
| 
| 25 
| 
) 


| в11%у clay. 
|Unweathered 


| 

| | 

| --- | 

| bedrock. | | 


See footnote at end of table. 


ЛУ ЕМ 30-33 


Exc 255 НЕ 


| 
| 
| | | 
| | | 


| Classification TFrag- | Percentage passing 
Soil name and Depth| USDA texture | Ї Iments | sieve number-- {Liquid | Plas- 
map symbol | | | Unified | AASHTO | > 3 | | limit | ticity 
| | linches| 4 | 10 | 40 | 200 | | index 
Да Pet Pet 
| | | | | | | | | | 
171B, 17102------ 0-14| һоап------------- 101, CL-ML |A-4, А-6) 0 | 100 195-100|85-95 165-85 | 20-30 | 5-15 
Bassett 14-60|Loam, clay loam, ІСІ. [А-6 | 2-5 190-95 185-95 180-90 150-65 | 30-40 | 11-20 
| | sandy clay маны | | | | | | | | 
177, 177B-------- 0-17[Loam------------- 10 А-6 | 0 | 100 190-100|70-90 150-75 | 25-35 | 10-15 
Saude |17-29|Loam, sandy loam |CL, SC, А-1, А-6 | 0-5 185-95 180-95 [70-85 136-60 | 20-30 | 5-15 
| | | CL-ML, | | | | | | 
| | | SM-SC | | | | | | | 
|29-60|Gravelly loamy ISW, SM, A-1 | 2-10 [50-90 |50-85 |20-40 | 3-25 | --- | NP 
| | sand, gravelly | GP, GM | | | | | | 
| | coarse sand, | | | | | | 
ат MEME талт 
118-------------- | 0-17|Loam------------- ICL | 4-6 | 0 100 190-100170-90 150-15 | 30-40 | 10-20 
Waukee |17-38|Loam, sandy clay |CL, SM-SC,|A-6, A-4 | 0-5 |85-95 180-95 [65-85 140-60 | 20-35 | 5-15 
| | Loam. | SC, CL-ML| | | | | | 
138-60/Gravelly sand, ISW, SM, {А-1 | 2-10 160-90 |60-85 |20-40 | 3-25 | --- | NP 
| | loamy coarse | SP-SM, SP| | | | | 
| | sand, sand. | | | | | | | 
| | | | | | | | | | 
1830, 1830, | | | l l | | | 
18302, 183E, | | | | | | | | | | 
183Е2----------- | 0-9 15116 loam-------- ICL-ML, CL |А-4, A-6 | 0 | 100 100 | 100 195-100! 25-35 | 5-15 
Dubuque | 9-211S11t loam, silty |CL 14-6, A-7 1 0 | 100 100 | 100 [95-100] 35-45 | 15-25 
| | clay loam. | | | | | | 
121-26| пау, silty clay |CH [А-7 | 2-10 185-95 180-90 170-85 [65-85 | 50-70 | 30-45 
| 26 |Unweathered | — | — | --- | د‎ --- |--- | -- — | --- 
| | bedrock. | | | | | | | 
183E3------------ | 0-7 [Silty clay loam |CL-ML, CL 1А-4, А-6 | 0 | 100 1100 | 100 195-100! 25-35 5-15 
Dubuque | 7-22|Silt loam, silty |CL lA-6, A-7 | 0 | 100 100 | 100 195-1001 35-45 | 15-25 
| clay loam. | | | Ї | | 
|22-25|С1ау, silty clay |CH 1А-7 | 2-10 [85-95 |80-90 170-85 165-85 | 50-10 | 30-45 
| 25 |Unweathered 1 — | --- --- 1--- | سد‎ | --- |--- | --- --- 
NL I ANE т тұл s ма ми 
183Ғ------------- | 0-9 |511% loam-------|CL-ML, CL |А-4, A-6 | 0 | 100 | 100 | 100 195-100! 25-35 | 5-15 
Dubuque | 9-20|S11t loam, silty ІСІ. 1А-6, A-7 | 0 [| 100 1100 | 100 195-100| 35-45 | 15-25 
| | clay loam. | | | | | | | 
{20-23|Clay, silty clay |CH 1А-7 2-10 185-95 |80-90 |70-85 |65-85 | 50-70 | 30-45 
| 23 |Unweathered | --- | — --- |--- |--- |--- |--- | — | سد‎ 
| | bedrock. | | | | | | | | 
| | 
1960------------- | 0-29|Channery silt |съ, sc, [A-4, А-6 [20-30 160-80 160-70 155-65 [40-60 | 25-35 | 5-15 
Volney | | 1oam, flaggy | GC, 0М-00| | | | | | 
| | silt loam. | | | | | | 
129-60 | Спаплегу silt [aW-GC, ан, |А-1, А-2 |50-75 110-10 |10-30 110-20 | 3-12 | 20-30 | 3-10 
.| | loam, channery | GP, GP-GM| | | | l | 
| | loam, very | | | | | | | | 
| | channery silt | | | | | | | | 
| loam, flaggy | | | | | | | 
| | silt loam. | | | | | | | | | 
213В------------- | 0-17|Loam------------- IML, CL-ML,lA-h | 0 90-100190-100185-95 150-75 | 25-35 | 5-10 
Rockton | | | CL | | | 
111-30|Гюаш, sandy clay ICL, SC A-6, A-7 | 0 90-100]90-100|75-90 |45-70 | 30-45 | 10-20 
| | loam, clay 1оап.! ] | | | 
130-33| б1ау, clay loam, ICH, CL 3-1 | 0-2 |90-100190-100190-95 170-90 | 40-60 | 20-35 
| | silty clay. | | | | | | | | 
| 33 |Unweathered | -- --- | --- |--- |--- | = --- | --- | --- 
ИИК ыы mE 
214В------------- | 0-13|Loam------------- IML, CL-ML,]A-4 | 0 90-100190-100185-95 |50-75 | 25-35 | 5-10 
Rockton | CL | | | | 
113-22 | оаш, sandy clay |CL, SC 1А-6, A-7 | 0 190-100190-100175-90 |45-70 | 30-45 | 10-20 
| loam, clay 1оам. | | | | | | | | 
22-25|01ау, clay loam, ICH, CL A-7 | 0-2 70-90 | 30-60 | 20-35 
| | | 
| | | 
| | | 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


Ї Classification Frag- Percentage passing 


Soil name and [Depth] USDA texture | [ments | Sieve number-- [Liquid | Plas- 
map symbol | | | Unified | AASHTO | > 3 | | limit | ticity 
| | | | linches | | 10 | 40 | 200 | | index 
ын | гэ | | | | Pet 1 
| 
215E------------- | 0- T T cherty Sissi di SM-SC |A-2 0-10 165-90 |65-90 150-80 |15-35 15-20 NP-5 
Goss | | sandy loam. | CL-ML | | | | | 
10-35 |45-70 140-65 140-50 {35-45 | 50-70 | 30-40 


|12-60|Cherty silty с18ау106 [А-7 
| | loam, cherty | 
silty clay, 


| | | 
| | cherty clay. | 


| | 
| | 
| | 
| | 
| | 1 | | | 
| | | | | | | 
| | | | | | | 
| | | | | | | 
221B------------- | 0-24 | Sapric material |Р | --- | --- | -~ | --- |--- |--- | — | --- 
Palms |24-60|Clay loam, silty |CL-ML, CL |А-4, A-6 | 0 185 -100180- 100170-95 |50-90 | 25-40 | 5-20 
| | clay loam, fine | | | | | | | | 
| | sandy loam. | | | | | | | | 
| 
p E | 0-15|Loam------------- ICL, ML lA-6, A-7 | 0 | а 190-100170-90 [55-75 | 35-45 | 10-20 
Lawler |15-28|Loam, sandy ICL, SC [А-6 | 0-5 185-95 180-95 |70-85 |45-65 | 25-40 | 10-20 
| | loam, clay loam. | | | | | | | 
128-60| Stratified sandy |SW, GP, [А-1 | 2-10 ]50-90 |50-85 120-40 | 3-10 | --- | NP 
| | loam to gravelly| SP, SW-SM| | | | Ї | | | 
! | coarse sand. | | | | | | | | | 
pop REM | 0-20|Loam------------- ICL, ML A-6, A-7 | 0 | 100 190-100170-90 |55-75 | 35-45 | 10-20 
Lawler [20-38|Loam, sandy |CL, SC [А-6 | 0-5 185-95 180-95 |70-85 [45-65 | 25-40 | 10-20 
| | loam, clay loam.| | | | | | | | 
138-60|Stratified sandy |SW, GP, |A-1 | 2-10 |50-90 |50-85 (20-40 | 3-10 | --- | NP 
| 1oam to gravellyl SP, SW-SM | | | | | | 
| | coarse sand. | | | | ! | | | 
249, 2190-------- | 0-10|S11t 1оап-------- ICL-ML, CL jA-h, A-6 | 0 | 100 |100 100 195-1001 25-35 | 5-15 
Zwingle |10-48|Silty clay, siltylCH А-7 | 0 | 100 | 100 100 ]95-100| 55-70 | 30-40 
| | clay loam, с1ау. | | | | | | | 
(48-60[Clay, silty clay [CH [А-7, A-6 | 0 | 100 | 100 100 195-1001 55-70 | 30-40 
| p e | | | | | | | | | 
284, 284В-------- | 0-19| Sandy loam------- 180, SM-SC |A-2, A-4 | 0 195-100190-95 [60-70 125-40 | 15-25 | 5-10 
Flagler |19-33lSandy 1оап------- 180, SM-SC |A-2, A-4 | 0 195-100190-95 |50-70 125-40 | 15-25 | 5-10 
133-60|Loamy sand, |SP-SM, SW,lA-1 | 0-5 170-90 170-85 120-10 | 3-12 | --- | NP 
| | gravelly sand. | SP, шаа | | | | I | | 
тмин | 0-12| 3118 loam-------- [CL-ML, CL |А-4, A-6 | 0 | 100 | 100 195-100|95-100| 25-40 | 5-15 
Atterberry |12-46|5116у clay loam, |CL, СН 14-7, A-6 | 0 | 100 | 100 195-100195-100| 35-55 | 20-30 
| | 8115 loam. | | | | | | | 
аан зэр loam-------- ІШ ре | 0 | 100 | 100 хаман санан 30-40 | 10-20 
| 
320-------------- | 0-28|S11t loam-------- IML, CL-ML, [А-4 | 0 | 100 | 100 195-100180-90 | 25-35 | 5-10 
Arenzville | CL | | | | | 
128- мо loam, silty |С, CL-ML [A-6, А-7,| 0 |100 | 100 190-100185-95 | 20-45 | 5-20 
l clay loam, | | A-à | | | | | | | 
145- Шатты silt |CL, CL-ML |A-4 | 0 175-100170-95 [65-95 [50-85 | 20-30 | 5-10 
! | loam to sand. | | | | | | | | 
323B------------- | 0-27|Loam------------- ICL lA-4, A-6 | 0-5 | 100 195-100170-90 [60-80 | 25-40 | 8-15 
Terril |27-491Loam, clay loam ІСІ. lA-4, А-6 | 0-5 100 190-100170-90 |60-80 | 25-40 | 8-15 
149-60 | Sand, gravelly |SP-SM, SM |А-2-4 | 0-25 |90-100|75-90 160-80 110-35 | --- | NP 
| | sand, loamy запа| | | | | | | | 
| | | | | 1 | | | | 
391B*: | | | | | | | | | 
Clyde----------- | 0-23|Clay loam, silty |01, МН, [А-7 | 0-5 195-100195-100180-90 155-75 | 45-60 | 15-25 
| | с1ау loam, | ML, OH | | | | | | | | 
123-34|Clay loam, loam, ICL, ML |А-6, А-Т | 0-5 95-100190-95 175-90 {50-75 | 30-50 | 10-20 
| | silty clay loam.| | 1 | | | | | 
|34-39|Sandy loam, loam ISM, SM-SC |A-2 | 2-5 180-95 175-90 150-80 [15-35 | 15-20 | NP-5 
[29950 Loam ------------- |, SC ж | 2-5 амын 22—59 аан | 15565 | 25-35 | 10-20 
Ployd----------- | 0-15|Loam------------- ги МН, Іш | 0 | 100 | 100 (21529 шаг | 45-60 | 15-25 
ML, ОН 
|15-25] Senay clay loam, | к | 2-8 190-95 | 70-80 [50-10 (40-49 | 25-35 | 11-20 
loam. 
125-33| Sandy loam, loamylSM, SM-SC Іш | 2-5 [90-95 үе аж 119538 | 10-20 МР-5 
sand. 
133-60|Loam, clay loam, [CL 1А-6 | 2-5 190-95 |85-95 |70-85 |50-65 | 25-35 | 11-20 
| | sandy clay Tasi. | | | | | | | | 


See footnote at end of table. 


Clayton County, lowa 


Classification Frag- | Percentage passing Ї Ї 
Soil name and  |Depth| USDA texture | T Iments | sieve number-- [Liquid | Plas- 
map symbol | | Unified | AASHTO > 3 | 1 Limit | ticity 
| | | | linches| 4 | 10 80 | 200 | | index 
E | = | | | | | m | 
| 
1088, 4080------- | 0-28|Fine sandy loam I[SM-SC, SC [A~2, А-В 0 | 100 195- ти: 95 130-50 | 20-30 | 5-10 
Olin 28-54|Гюат, clay loam, ICL, SC | A-6 2-5 190-95 185-95 180-90 [15-65 | 25-35 | 10-20 
| | sandy clay loam.| | | | | | | 
54-60|Loam, sandy clay ІСІ, [А-6 2-5 190-95 185-95 |80-90 150-65 | 25-35 | 10-20 
ЭС ЛЖ ME На Наив 
AUB, 4140, H44D-| 0-18|Loam------------- о, ML [А-7 о | 100 | 100 190-95 ]50-65 | 40-50 | 10-20 
Jacwin |18-24|Loam, sandy clay ІСІ, SC [А-6 2-5 195-100)90-95 185-985 [45-65 | 25-35 | 10-20 
| | loam, clay loam. | | | | | | | | 
|24- 35|S11ty clay, clay |CL, CH |А-7 | 0 | 100 | 100 195-100180-95 | 40-55 | 20-30 
135- нв amd clay shale --- | --- --- | --- | --- --- | --- | --- | - 
4628------------- | 0-171811% loam-------- ICL, CL-ML |А-4, A-6 | 0 | 100 | 100 | 100 195-100! 25-35 | 5-15 
Downs [17-391511+у clay loam, ІСІ. lA-7, А-6 0 | 100 | 100 100 195-100| 35-45 | 15-25 
| | silt loam. Ї | | | | | 
За ыг loam-------- un в 0 | 100 | 100 | 100 95-100 | 30-40 | 10-20 
| 
4638, 41630------- | 0-1718116 loam-------- ICL-ML, CL |А-4, A-6 0 | 100 | 100 | 100 95-100] 25-35 | 5-15 
Fayette |117-48|5116у clay loam, ІСІ, 1А-6, A-7 | 0 | 100 | 100 | 100 95-100| 35-45 | 15-25 
| | silt loam, | | | | | 
хонин мон loam-------- n 1A-6 0 I 100 | 100 | 100 ае. 30-40 | 10-20 
| | 
471-------------- | 0-20 | Loam--------~---- CL, CL-ML |А-4, A-6 0 | 100 | 100 185-95 155-7975 | 25-35 | 5-15 
Oran |20-41|Loam, clay loam, [CL | A-6 2-5 190-95 (85-90 |75-85 |55-65 | 30-40 | 10-20 
| | sandy clay loam. | | | | | | | | 
на -60|Loam------------- CL s | 2-5 190- -95 pes -90 "ditio 55-65 | 30-40 | 10-20 
478G*: | | | | | | | | 
Rock outerop. | | | | | | | | 
| | | | | | 
Nordness-------- | 0-6 13116 1оап-------- ICL, CL-ML [A-4 | 0 | 100 | 100 190-100170-90 | 20-30 | 5-10 
| 6-111S41t loam, silty ІСІ, |A-6, A-7 о | 100 | 100 |90-100|70-90 | 35-45 | 15-25 
| | clay loam, loam. | | | los | | 
111-16|8115у clay loam, [CL, CH [А-7 | 2-10 |85-95 180-90 |70-85 165-85 | 45-60 | 30-40 
| | silty clay, [ | l | | 
| | elay. | | | | | | 
| 16 | Unweathered mn | em | --- | === 1 =o | --- шан = | nud 
| | bedrock, | | | | | | | | 
| | weathered | | | | | | 
| | bedrock. | Ї | | | | | | 
| | | | | | | | | 
1808, 480C, | | | | | | | | | 
48002, 480Е2----| 0-8 |5116 1оап-------- CL [A-4, A-6 | 0 100 | 100 190-100]80-90 | 30-40 | 8-15 
Orwood | 8-561Si1t loam, loam, |CL [А-6 | 0 100 | 100 185-95 |60-80 | 30-40 | 10-20 
| | с1ау loam. | | | | | 
156- |ы loam, loam CL 14-6 | 9 100 | 100 19250 “айж 30-40 10-20 
| | | 
8830, 18312, | | | | | | | 
‚ Ч8ЗЕ2----------- | 0-1218116 loam-------- CL, CL-ML |А-4, A-6 | 0 100 | 100 | 100 195-100! 25-35 | 5-15 
Frankville |12-26|511% loam, silty |CL 14-6, А-7 | 0 100 | 100 | 100 195-100] 35-45 | 15-25 
| | clay loam. | | | | | | 
|26-28|С1ау, silty clay ICH 1А-7 | 2-10 185-95 (80-90 170-85 165-80 | 50-10 | 30-45 
| 28 |Unweathered --- | --- | --- | --- |--- |--- |--- --- --- 
| | bedrock. | ! | | | | 
85-------------- | 0-48|Loam------------- CL [А-6 | 0 100 195-100185-95 160-80 | 25-40 | 10-20 
Spillville [48-60|Sandy clay loam, |CL, CL-ML,|A-6, А-В | 0 100 195-100|80-90 135-75 | 20-40 | 5-15 
! | loam, sandy 8М-80, 80| | | | | 
| | loam. | | | | | | 
| | | | | | | | | | 
38789 | | | | | | | | 
Otter-- | 0-31l|Silt loam-------- CL lA-6, А-7 | 0 100 1|98-100|90-100|80-100| 30-45 10-20 
]31-60|Stratified silt  |CL, ML, [A-4, A-6 | 0 90-100|80-100|55-95 145-85 20-40 | 3-20 
| | 1oam to sandy | SM, SC | | | | 
Мини lus 
Worthen--------- | 0-6018116 1оап-------- ES шы A-6 | 9 100 | 100 харш сана 25-10 | 7-21 
See footnote at end of table. 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


Classification Frag- Percentage passing Ї 
Soil name and Depth] USDA texture | ments | sieve number-- |Liquid | Plas- 
map symbol | | Unified | AASHTO >3 | T T | limit | ticity 
| | | inches| 4 | i10 | 10 | eoo | index 
= | | | онь | | | | Ээ | 
Ц80-------------- | 0-15|5112% loam-------- IML, CL, OL|A-6, A-7 | 0 | 100 100 | 100 195-100| 35-50 | 10-25 
Ossian 15-60|511% loam, silty m 1А-6 0 | 100 100 | 100 195-1001 30-40 | 10-20 
| clay loam. | | | | | | | | 
400-------------- 0-32|Silt 1оап-------- IML, CL-ML, [А-д | 0 | 100 100 195-100|90-95 | 25-35 | 5-10 
Caneek | | | CL | | | | | | 
32-60|511% loam, silty pi CL 1А-6, А-7 | 0 | 100 100 195-100190-95 | 35-45 | 10-20 
| | clay loam. | | | | | | | 
| | | | | | | | | | 
496B*: | | | | | | | | 
Dorchester------ | 0-31|S11t loam-------- [и CL-ML, | A-4 0 | 100 100 Ба 100/90- 95 | 25-35 | 5-10 
CL | 
|31-60|511% loam-------- p ML, PR 485; А-7 0 | 100 | 100 ГЕНГЕ 95 | 35-45 | 10-20 
Volney---------- 0-29|Channery silt ICL, SC, lA-4, A-6 |20-30 160-80 |60-70 |55-65 |10-60 | 25-35 | 5-15 
| loam, flaggy | GC, 0М-00| | | | | | 
| silt loam. | | | | | | 
29-60!Channery silt 10М-00, ом, |А-1, A-2 [50-75 |10-40 |10-30 [10-20 | 3-12 | 20-30 | 3-10 
| | loam, channery | GP, бр-ом! | | | | | 
| loam, flaggy ] | | | | | | 
| | silt loam. | | | | | | | 
| | | | | | | | 
497Е#, Ц9ТВЖ: | | | | | | | | 
Fayette--------- 0-171511% loam-------- |CL-ML, CL |А-4, A-6 | 0 | 100 100 | 100 [95-100] 25-35 | 5-15 
17-48]S11ty clay loam, ІСІ. |A-6, А-7 0 | 100 100 | 100 195-100! 35-45 | 15-25 
| silt loam. | | | | | | 
48-60|811t А |н |А-6 | © | 100 100 | 100 Баш 30-40 | 10-20 
| | | | 
Dubuque--------- | 0-9 15116 loam-------- |CL-ML, CL |А-4, А-6 о | 100 | 100 | 100 195-100| 25-35 | 5-15 
9-21|Silt loam, silty |CL 1А-6, A-T 0 | 100 100 | 100 195-100! 35-45 | 15-25 
| | elay loam. | | | | | | | 
21-26|Clay, silty clay |CH lA-7 | 2-10 185-95 180-90 17 Ён в: 165-85 | 50-70 | 30-45 
26 |Unweathered | --- | — | سد‎ |--- -- | | -- | — | --- 
М ы mM M RE. 
14998, 4990, 499F- 6 |S11t loam-------- |съ, CL-ML 1А-4 0 | 100 100 190-100170-90 | 20-30 | 5-10 
Nordness | 115116 loam, silty [CL |А-6, A-7 | 0 | 100 | 100 190-100|70-90 | 35-45 | 15-25 
| | clay loam, loam. | | | | | | | | | 
111-16|5116у clay loam, ICL, CH lA-7 2-10 185-95 | 80-90 |70-85 |65-85 | 45-60 | 30-40 
| | silty clay, | I | | | | | | 
| | clay. | | | | | | | | | 
| 16 [Unweathered | --- | --- |--- |--- |--- |--- |--- | -- | سد‎ 
| | bedrock, | | | | | | | | | 
| | weathered | | | | | | | | | 
В ома | | | а ЖИ ШИ ШИ | 
512В, 512D2------ | 0-8 |Іоап------------- ICL, CL-ML |А-4, A-6 | 5-15 175-95 |70-90 160-85 |50-85 | 20-30 | 5-15 
Marlean | 8-12|Loam, sandy clay |CL 14-6, А-7 | 0-10 185-95 [80-90 170-85 150-85 | 35-45 | 15-20 
| | loam, clay loam.| | | | | | | | | 
112-60| таяду loam, ISM, SC, | lA-H, А-2,120-50 130-70 130-70 |25-50 |12-40 | «20 | МР-10 
| | flaggy clay | GM, GC | A-1 | | | | | | 
| | loam, flaggy | | | | | | | 
| | sandy clay оше | | | | | | | | 
551-------------- | 0-15lLoam------------- |съ, CL-ML |А-4 | 0 | 100 | 100 185-100|65-90 | 20-30 | 5-10 
Calamine |15-27|С1ау loam, silt (8 | 0 | 100 100 о 25-10 | 10-20 
loam. | 
|27-36[S11ty clay, clay, ICH |A-7 | o | 100 100 195-100190-100| 50-60 | 25-35 
| | silty elay loam.| | | | | | | | 
136760 цэнээ КЕРЕ --- | --- | --- | --- --- | --- | --- ! --- | --- 
589-------------- | 0-311811t loam-------- | CL 1А-6, A-7 | 0 | 100 98-100190-100180-100| 30-45 | 10-20 
Otter |31-60|Stratified silt  |CL, ML, 1А-4, A-6 | 0 190-100180-100155-95 |45-85 | 20-10 | 3-20 
| loam to. sandy | SM, SC | | | | | | | | 
Яахаа AC r... 
5894------------- | 0-18|511% loam-------- | CL lA-6, A-7 | 0 | 100 198-100190-100180-100| 30-45 | 10-20 
Otter |18-60|Stratified silt ICL, ML, 14-4, A-6 | 0 190-100180-100155-95 [45-85 | 20-40 | 3-20 
| | loam to sandy | SM, SC | | | | | | | 
| loam. | | | | | | | 
| | | | | | | 


See footnote at end of table. 


Clayton County, lowa 


Soil name and 
map symbol 


612D2, 612E2----- | 


Mottland 


714B, 7146------- | 


Winneshiek 


763D2, 
163Е2, 
163Е2, 763F3---~ 
Exette 


T63D3, 
T63E3, 


776B, ТТ60------- 
Lilah 


l 
TIT, 777B-------- | 


Wapsie 


Bertrand 


863B, 8630------- 
Fayette 


902C, 902D2------ 
Luana 


| 
! 


TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


loam, flaggy 
sandy loam. 


Liquid 
limit 


Pct 


25-40 
<20 


Classification Frag- Percentage passing 

[Depth] USDA texture | Iments | sieve number-- 
| ! | Unified | AASHTO | > 3 | | 
| | | [inches] 4 10 | 40 | 200 

gu Pet 
| | | | | | | | | 

0-9 18116 loam------- ICL, CL-ML |A-6, A-4 | 3-10 190-95 |75-85 170-80 |55-65 
| 9-60 | Спаппегу fine ISM, SC, |A-2 |15-35 180-90 |15-85 150-60 |20-30 
| sandy loam, | SM-SC | | | | | 
| | channery sandy | | | | | | | 
| loam, channery | | | | | | 
EN л и щит 

0-8 [Loam- ICL, OL-ML |А-4, A-6 | 0 | 100 195-100185-95 155-70 
| 8-22|Loam, clay loam  |OL |А-6 | 2-5 190-95 |80-95 180-90 |50-65 
J22-27|Clay, в11%у clay |CH [А-7 | 2-10 |85-95 180-95 |80-90 170-90 
| 27 |Unweathered | --- | --- |--- |--- --- |--- |--- 
| | bedrock. | | | | | | 
| | | | | | | | | 
| | | | | | | | 
| | | | | | | 
| 0-6 nut loam------- i: Роан | 0 ! 100 100 ! 100 аан 

CL 
| 6-38|8116 1оап------- IML, CL lA-6, A-4 | 0 | 100 100 | 100 195-100 
Е loam------- Jen, ML А-6, А-6 | 0 ! 100 100 | 100 RER 
| o-11|Sandy 1оап------ |8М-80, SC |А-2, A-4 | 0-5 (90-95 (80-90 |60-70 |25-40 
111-40 | гауе11у sandy |SW, SW-SM, |A-1-b | 0-10 |70-80 150-70 |30-50 | 3-12 
| | loam, gravelly | SP, SP-SM| | | | | 
| | loamy sand, | | | | | | 
| | sand. | ! | | | | | 
|^0-60|Loamy sand, lGP, SP, JA-1-b | 0-10 150-60 |40-50 130-50 | 3-12 
| gravelly loamy | GP-GM, | | | | | 
| | sand, sand, | SP-SM | | | | ! 
| 0-8 |Loam------------ ICL, ML, 14-14 | 0 | 100 90-100179-90 150-75 
. CL-ML | | | | | 
| 8-29|Loam, sandy loam ICL, SC, lA-4, A-6 | 0 185-95 |80-95 170-85 |40-60 
| CL-ML, | | | | | 
| | SM-SC | | | | | 
|29-60|Gravelly loamy 188, SM, 1А-1 [ 0 [60-90 [60-85 120-10 | 3-25 
| sand, gravelly | SP, SP-SM| | | | | 
Е кте ЯМ 
| 0-17|Silt loam------- |ML [А-4 | 0 | 100 100 190-100180-90 
|17-52|Silt loam, silty Ісі, [А-6, A-4 | 0 | 100 100 190-100180-95 
clay loam. | | | | 
152-60|Stratified silt IML, SM, 14-4 | 0 | 100 100 180-95 |35-75 
] loam to loamy | CL, SC | | ! | | 
| | sand. | | | | | | 
| | | | | | | | 
| 0-1918116 loam-------- CL 1А-4, A-6 | 0 | 100 100 190-100170-95 
|19-49|5116 loam, silty |CL |А-6, А-7 | 0 | 100 100 190-100|70-95 
| | clay loam, | | | | | 
149-60!Stràtified silt ICL, CL-ML,|A-4, A-6 | 0 | 100 100 180-100|35-75 
| | loam to sand. | SC, шах | | | | | 
| 

| 0-17|Silt loam------- ICL-ML, CL |А-4, A-6 | 0 | 100 100 | 100 195-100 
117-4815116у clay loam, ІСІ. |А-6, А-7 | 0 | 100 100 | 100 195-100 
| | silt loam, | | | | | | 
| 48- ва зас loam------- ius [as | 0 ! 100 100 | 100 Б 
| 0-9 |511% 1оап------- ICL, CL-ML |А-4, 4-6 | 0 | 100 100 | 100 195-100 
| 9-23|5116 loam, silty ICL 14-6, A-7 | 0 | 100 100 | 100 195-100 
| | clay loam. | | | | | | 
|23-27|Silty clay loam, | СН |A-7 Го | 100 [95-100|70-90 [65-85 
| | silty clay. | | | | | 
127-60|Channery fine ISM, 50, 1А-2 [10-35 {70-80 |65-75 150-50 |25-35 
| | sandy loam, SM-SC | | | | 
| | channery sandy | | | 
| | | | 
| | | | 


See footnote at end of table. 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


Soil name and Depth| USDA texture 
| 


5040%, 


| 
| 
Pits | 
| 
Orthents | 


| 
map symbol AASHTO | > 3 | T | 
| | | | linches| 4 | 10 ào | 200 | | іпдех 
in Pet Pct 
| 1 | | | | | | 
926-------------- 0-8 {Silt loam-------- 101-МЫ, CL |A-H, A-6 | 0 | 100 1100 | 100 195-1001 
Canoe 8-4718415 loam-------- ICL-ML, CL |А-Щ | 0 | 100 | 100 100 195-100! 
47-6018415 loam, silty |CL 1А-6 | 0 1100 | 100 100 [95-100 
ML | | 
930, 930B-------- 0-29|511% loam-------- ICL, CL-ML [А-В | 0 | 100 | 100 85-100180-100 | 
Orion 29-60|Stratified silt 101, CL-ML [А-В | 0 | 100 | 100 90-100[70-80 | 
| | loam to very | | | | | | 
| | fine sand. | | | | | | 
951Р------------- | 0-5 |511% loam-------- |CL-ML, CL |А-4, А-6 0 | 100 | 100 100 195-100] 
Medary Variant | 5-31|Silty clay loam, |CH A-7 0 | 100 | 100 100 195-100| 
| | silty clay, | | | | | | 
1 | clay. | | | | | | | 
|31-60|Stratified silt ICL, SC, 1А-4 | 0 | 100 [90-95 |60-95 [40-80 
| | loam to fine | CL-ML, | | | | | | 
| | sand. | SM-SC | | | | | | | 
977-------------- | 0-20|511% 1оап-------- IML |А-4 | 0 | 100 | 100 190-100185-95 
Richwood 120-52|511% loam, silty ICL, CL-ML |А-4, А-6 0 | 100 | 100 190-100185-95 | 
| clay loam. { | | | | | | | 
152-60|Fine sand, sandy ps SP-SM шы А-3 | 0 | 100 | 100 шаш | 5-35 | 
| loam. 
978 енанә | 0-1318415 1оап-------- [CL-ML, CL |A-4, А-6 0 | 100 | 100 | 100 195-1001 
Festina 113-3318116 loam, silty {CL 14-6 + 0 | 100 1100 | 100 195-100] 
| clay loam. | | | | | 
|43-60|Stratified silt  |SM, SC, |А-2, А-Н 0 | 100 1100 170-90 |15-70 
| loam бо loamy | ML, CL | | | Ї | 
ML ONE П ТЕ К 6 
981В------------- | 0-60|511% loam-------- CL 1А-4, А-6 | 0 | 100 100 195-100|80-100 
Worthen | | | | | | | 
1158------------- | 0-31|511% loam-------- ML, CL=ML, | A-4 | 0 | 100 100 |95-100|90-95 | 
Dorchester | CL | | | | 
131-60|S11t loam-------- 101, ML, е; А-1 | 0 | 100 100 анг | 
| | 
1212------------- | 0-31|511% loam-------- CL 1А-6, A-7 | 0 | 100 100 195-100190-100 
Kennebec |31-60|811t loam, silty ІСІ, CL-ML [A-6, А-А | 0 | 100 | 100 195-100190-1001 
| | clay loam. | | | | | | | | 
1219------------- | 0-15|Silt loam-------- CL-ML, CL |A-4, А-6 | 0 | 100 100 | 100 195-1001 
Canoe Variant 115-43|8415 1оал-------- CL [А-6 | 0 | 100 100 | 100 |95-100| 
ыл нэн loam-------- CL-ML, CL шй, А-6 | 0 | 100 100 | 100 95-1001 
| 
11490------------- | 0-3215116 loam-------- ML, CL-ML, [А-4 | 0 | 100 | 100 195-100190-95 
Caneek CL | | | | | 
132-60|5116 loam, silty IML, CL 14-6, A-7 | 0 | 100 100 195-100190-95 
| clay loam. | ! ! | | | 
5010*, 5030*. | | | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 


* See description of the map unit for composition and behavior characteristics of the map unit. 


| 
| Unified 


| 
| 
| 
| 
| 


Percentage passing 
sieve number-- 


| 

| 
| | 
| | 
| | | 
| | | 
| | | 
| | l 
| | | 
| | | 
| | | 


ILiquid | 


Soil survey 


Plas- 


limit | ticity 


25-35 5-15 
20-30 | 5-10 
30-40 | 10-20 
| 
| 
20-30 4-10 
20-30 | 4-10 
| 
25-35 | 5-15 
55-10 | 30-40 
20-30 | 5-10 
25-35 3-10 
20-35 | 5-15 
--- NP 
25-35 | 5-15 
30-40 | 10-20 
| 
15-30 | NP-10 
| 
| 
| 
25-10 | 1-21 
| 
25-35 | 5-10 
35-45 | 10-20 
| 
25-45 | 10-20 
25-40 | 5-15 
| 
25-35 | 5-15 
25-35 | 10-20 
25-35 | 5-15 
25-35 | 5-10 
35-45 | 10-20 
| 
| 
| 
| 
| 
| 
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Clayton County, lowa 


TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 


] 


Entries under "Erosion factors--T" apply to the entire 
Entries under "Wind erodibility group" and "Organic matter" apply only to the surface layer. 


Absence of an entry indicates that data were not available or were not estimated 


[The symbol < means less than; > means more than. 
profile. 


ог 
ч Ф ч 
пә jp] cu см a их = = - сі a = і = t- «m ч та со 
a+ o 1 ! 1 5 I I 1 1 1 t 1 І 1 Е 1 1 1 
ба Al ч ч n м сэ ~ са ч их m wn му цэ см т us см 
n В . . . . 
о 
1 > 
To 
9 TD = 5 
sono хо см см хо хо = хо m m ~ их их - са tn хо хо 
I Ru £n 
= o a 
со 
ом е му цэ ın l'a) цэ му uN - uN uN Та! LN цэ Па Па) юэ му 
De 
т ےک نے‎ —————————————————————————————— ——————— 
oo с се bb ааа DO Dit со === | TIR mm et Eh DD ОСО t-t- t-t- AMM 
са AMM MA mA MMM oam MMM qw мам р Nya meo MMM mm WNN NAN MM mo mec 
fel м ... .. .. + ++ es. . ce ot ... ++ + ... .. .. .. .. .. ... 
ооо оо оо ооо ооо oooo о ooo! ooo ooo 2900 оо оор oo oo oo ooo 
111 lll 1:1! 1111-0021 11111141 11411 111 rb) tt 11004 11111 
гі 111 LEE Pit ІШ. | ірі: РІШ! 111 111 11 11 кү 010 г: 111 
die 111 lll ісі buries 上 Pere? II tee 111 11 11 Ep F LE LEFI 
od 111 111 111 terete ot I IO I 1 til 1 ll! tbr tet “OK 1101 It ITI 
Еа) тай 111 111 1111 1 1111 111 111 Бі: Іі! 11 ott oo Pe ree 
ap I © © 1 © © 111 Фото © 1111 1111 00 1o! га tt 11 ' 10 гоо 
іш 122 1232 кат pb I+ > 111 1 tr 1 42 р D 12! 11 11 т 1 12 ы» 
EM іа 1ad 111 Sd id а 1111 rd dog г! bg 11 ЕТ 11 1a 186 
op Pou яя tra гета ы 1111 111 نگ پگ يگ‎ ro I 11 hed 11 11 ге rou 
шо 1 © © ioo 1114 Фото Ф 1141 111 ooo 1 © | 11 да 11 11 10 тоо 
га = c 9] uou = = = "OUO ET T} zx t 1 Е Е « TD OT = g = zx ыы == €x хо > 
S ооо ооо ооо осоо o oon! ооо ооо ооо оо 4ب‎ 4 oo oo оо ооо 
n AZZ AEE HARA БЕНЯ m HAE 1 AHH ZZE ына dd mum dd AA AE HES 
я 
o mow mino mmo momo m mmm amin mom сососо mm MM mm mm FM mom 
ad ... ... .. е oe ee . ... +. + owe ... ee .. .. .. .. eee 
do =] AO Row RER RERO wm ~e~ | hero M~ REE ee e~ ве t-t Om MOF 
oo ко! 111 111 1111 1 1111 111 tees 111 11 1: 1: 11: tt 111 
vig Aine INIA SO AD = ہے ہے ہم‎ = очлоо | ті 中 гі ен ез ооо чо юс“ ез ез чх то m INO 
o ... о вое ..... ... ... eee ... .. .. .. .. .. eee 
2 ENT in яршэо NINO Do хо LOLOL ммм сылы LAIN IN фм мо мо SOUS к аглаг 
Ф чоо DDO MON momo = = о cond roo Zr OO FN MO OTF FH UT MOO 
a cu CU CU min Mn Nm N 中 中 一 Ана quo NUM NN VN cie NN ма NAN 
б ع‎ p| < ... oo a . ө a ° “< o > . O. a . . . € O.“ s ee в. .. oe ae . о 
во ооо ооо ооо осоо e eoo! ооо ооо ооо оо оо oo оо оо ooo 
dpo 111 111 иг ІРІ! 1 1111 ісі 111 БІ: 11 tre 11 11 114 111 
AD OL ос co MO + с COr-t- 400 а G Nas | м = с NOOO ооо CU чо Ho wea чо On с OO со 
ван NAA dim NA Nid N dan Ado Um Nat NN ма ча NN NN Net 
> .... oe ... of ee ® ... .. e .... ..... .. .. . s o eee 
< о ооо ооо ooo осоо e ооо ooo ооо ооо оо оо оо eo оо ооо 
Ed 
ч 
= ooo o ооо ооо oooo o оол oo ооо ооо oo oo oo oo ooo 
+ £ oe “о оо ... ... 2... . ... • “O cee eee an з. оо . .. eee 
a E| мес WN NN QOO ANN NNN N мохоо | Da Wan NNN NN NN NN NN NUN NANN 
Б 1211 114 11 111 111 1111 1 1111 111 111 V4 45. ЕГЕ dob Шо AE EE 
Ф с www оо OO OAN WWD WOO ж oon! ооо www www хоо хоо CO хоо хоо Www 
Е H| > + . . > Е ог. `. о. > e « co ee cee ... .. . . . > a" 0 ... 
£ ооо NO хоо ооо ооо оосо o NNO соло ooo ооо OO осо юю oo oo ooo 
Ф 
Pr 
INNO соо no one MND ошоо и мио ANN омо WIND ма ам шал лю ОО ош 
» 2 спят цу TO WE FINO пох TDR m шуо со LAIN™ mma wears IMO MM INE ам MF mor 
.. .. . ... ... ... + ... +, ж .. on o . .. . . eee 
SHE) ча Ad а а AA ---- d mie | dim td 4 سب‎ 4 AA - Am нам 
ао 111 tt tb FRE 1411 11411 | 1111 111 111 ІРІ Бї at 114 114 110111 
озс +) oon oo ow ошо CHM очлоо 9 in © нам ! oom поют ошо WN ош OW м OU nou 
EO VO) бас от WIN WMT мых MIOS 一 LS UNS an Qmm NNN MIN AN мо MN мм AMM 
б ... ee ©, + + +» ... ..as où e. + eee . . > ... .. ... ` . . ee .. 
Adda ы а mA mA ее сч dod Mod toe aot cie «а А AG че dad 
nus © NO FING Wot MONT ~ coco < (IO Oro MOO оо NINA соо хоо FO ==. 
> > NON HO HH AMM NON MAN N ric and NMAN AMN HH MM edad HMH NN amo 
d OÙ tbe 18: 11 111 оо оо пое оо за пл ob 11112111 tte бі! TE 1% tre tr tur vere 
ғ А лом me DIN DMD COG BAGO со со Чо | ONN TOM FON мо со ON NO оро cQ 
o ama HNH мама QUO HO я amm a сч съ съ ad на AM = ad AA ANN 
< 上 -oo © no e to “оо озат ло о Ab mo Ato eO uuo e оо хоо mo чо «чело 
2 TO NO TO чо HINO AMMO © со cu cu Mao чадо Naso шо UNO MO ых m. mme 
e. ҮР gd ET 111 tet 1111 W trum 111 1411 11111 11 11 tbe 11 111 
Ф HI осо OD от осы очо омхо o OONN OFM ONS COM ом оо оо om он OND 
a == см m in Съ mm QG = га сэ ағ + их em = m nO 
1 1 ! 1 1 t 1 1 І ' ' ' I 1 ! 1 1 
! 1 I су 1 Ц Ц = І 1 ' ' 1 І П ! 1 
© 1 1 Ї E. ! І ! ох о ' I ! | ! ' 1 | 
5 ' ' 1 ra] 1 [| ' e © 1 t 1 1 1 1 ' 1 
Gud 1 і m хо J ! 1 = a 1 [| ' 1 ' Ц ! і 
о 1 1 eq 1 ' і 四 [| 1 1 1 ! 1 1 1 
Фе 1 1 хо ^ ' ! го 5 1 Ф 1 1 ! 1 ЦЭ | 
ВЕ ' 1 съ 1 1 Ша! o ^ o ad to 1 ! 1 t0 го e 
> 1 ' ` Ба 1 ' Ша! nwo m о = £ 1 t 1£ |o сч 
ва 1 © о Od Ws 1 I In ов e CN ті 5 1 Ї 15 го оо 
1B ме M D woo is I > H © aD ч > A [| 1 > го га т 
rif 2 =+ жоо га го го го a at UN Ф 1 is 10 га т 
Td 10 ЫН = Que) 1 > го ЕФ ^N о ^g ж с т 1 © го 10 го ag 
ов 1 > ^d ^o e£ ге bm ЕЕ mo он ME по в 1a bl 1“ |+ mz 
v га ea MS ся по 3 рд Og od Os ou £ mo 25 ос со NO 
от an MO ма ceni хо ош ош nad че Nx o мо wm то ма юс 
zr = хо хо со со a ч ө a a a a “ a ч 


at end of table. 


See footnote 


Soil survey 


228 


TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


o£ 
ч Ф цэ цэ ux 
се P eo N » сч е CU » as m Буй = см цэ a = 
въ o 1 ! ! ' м I 1 i 1 I і м 1 1 I 
tod г a LN o ux ux e єч ға сэ m m CU e 
aE В » . 
о 
' > 
Ap 
TD TA 3 
SO O хо хо ~- хо в- хо ~ ко хо LN хо хо хо ко хо 
чая е 
-02 
со em 
ош ҥн нх цэ = му = wn + шу т ar = 1 оз a = 
чо = 
np - -------------------------.-----.--.-.---------------------.-.------ 一 一 一 一 一 一 一 一 一 一 一 一 一 
оо («omo Fi bit се cc c RER ik t-t-t- | +l оососо р cocco! 
да ma = mmm Гуд mem mmm mn mmm mmm mmm mmm f ча х За одаи 
ol x .. . +» . . . . + . хер . " + .. 
осо ооо ооо оо о ооо ооо особ ооо ooo! ot ооо 1 ooo! 
111 pret EIF CEE ll lil lil 11111 ers Fb 11110110141 
a Ел pet 8 КЕТ fete 114 111 11 1111 ll 1114 141411 
ded 111 ІРІ lll 111 Pep grt d: р VTE 1111 91 1111 1114 
Фа 111 ІІІ 111111 111111: 11! т 1111 кї 1111 sire 
zd l! I! Part 111 111 4411 111 1411 ofa 1111 1: 1111 14114 
ә р tomo тоо ooo гоо ooo 100 ооо го too sr 11 IOI гот I 
Ж 12522 Ppp ppp Poo pre рты озы rH 18401 11 1211! 1211! 
хо lad 133 зас tad зза 133 фе с 16 тава 1 1 1o 11 Vu |t 
go IF Sa 1 £ t, “ес ESS бэ. ESS = = = тя IÓ £ I t! I: F I I 1511 
ч © too 1 po Фоо шот 0020 1 © © ° © o ! © Фо і 11 toc гост 
с A z G G z G g от хо осо z 'g g соч хо хх! zz Z= g ol ET t I 
Еч ооо ооо ооо ооо ооо осо ооо оо ооо! оо oon! O © «1 1 
о НЕ = HES === {A= === AES SES HE Hee | dud NET I AZI 
с 
o mom moo Mow mo со moo eoo cn O co спо moo == LA UN on Lo US on 
Ad " ss вое see вое ... cee + » . . 
ті 4 =] o r— mo ы г-ко с- moO mo М o m mom mo ~ MD 4 со оо хло t- 4 Кее И - | 
оо tot ІІІ: каз 111 f Bb 1141 fll EI 1111 11 1111 1111 
E e LD ч mir AA eiua еч AU чаю оо | = = AAD 1 mio 1 
. . . ° E . E + " - ОЕ +» 
z. атал AFA NFA алағай ATEN ча NTN (Oca hinin Fe ANN A US uS 
Ф moo чо о ооо оо ooo чоо ооо чоо 一 On см ONO с суо осал Хол < o= сч С = 
ci съ см Сч ANA сч см сч со I сч сч со cu сч си CU съ съ сч сч съ сч сч ч ино NAO NN о Ndr C4 ec m 
оъ ыс . . + . - . 2. . ... ее . . ва .. 
а Ф ساب‎ ооо ооо ооо ооо ооо ооо oco ооо оо ооо ооо coool оо ооо І OOO! 
ро 111 tid 11 1 111 1 11 111 tit 111 та 111 tid 1111 вт 1111 1111 
- с adic] mom O00 DDO CHD OOM Оссо OO осоо DAMN ONN OAN COON | MN око! croi 
ge or Qn г оз md VAG ә Oe аңда Nue HH NAO мечо чем HO мам Aad 
H eee M . . |: . . .. ... . ... . 
< o OOO ооо осоо ооо ооо ooo ооо ооо оо ооо ооо ооо оо ооо ооо 
> 
я 
я ga ооо ооо ооо ооо ооо ооо ооо ооо оо оо оо oon Le] ооо ооо 
+ + + - ... " . . . M 2... .. 
2 я см мм CJ cu CN съ см см съ си CU сы си с съ су єч съ съ си съ си су с су оо чмо чао 4 хо сч си т съ cu cu 4 
6 toe 1211 1114 111 14111 111 111 111 11 ita 116 I! III! IM 1111 11141 
в S хо ооо ооо www AO NO vO ооо ооо ооо NO NO мом А охо A www I ол Do | олох т 
. . . . .. eee б о ... . 
я ооо ооо ооо ооо ооо ооо ооо ооо оо oo оо оо», e ооо ооо 
о 
e 
оши аа O LALA O uio по ANO учло uuo с uy nou шош LUN © io о uu о AC US 
mma maln TaN MaN ню MTN FTN MI MoO TO TO ma ~ IND? riz TNT 
Pp +i .. . 2. ... » .. . 4. 4 4. . ... ... . 4. . о . a .. 
QMA EL meo ad ade Adri rtrirt AAA mm seit aed ез ہم ہے‎ ез c d adel rc "4.4.1.4 еті 1 
чо 111 ІІІ 111 111 1811 111 111 111 14 111 111 1141 11 1111 11011 
S= “ош oom асу © us oom INOW оош nou оош алта) ooo ооо OOO! оо C Cy try | оос! 
вале ewm MOT momo momar mma mer mma mma = LA ara == и\ emu = бст m спят со 
oe .. . . . 4. 4 . ... ово ав ә . .. ... .. 
ач -4 4 A At 4а DA nan 4-4 dd dao dad deat Ade ті гі гі 
= =. IMINO MINO лил MINO IMINO MINO цю мою то =. LOA try ty шаа DING ошо 
> +> Am CU amo emo съ со съ MAN MaA eoo съ ox сч cu см cu O N cu со e min | с с Qe oo | emo 1 
a о ^ti! ee tet 111: 111 CEE CELL 11414 44 444 111 11141 11 1111 10111 
га Aa ооо м no G со OO no cu co O cu nou mou nou оо ann соо с жоо aon со LUN | cn | 
e aaa e 0302 сч сп Су ом съ MN = m a NON чч MN та съ ded AN eo = ad ча сч ст e Сч (OY 
< шо со о оо со © оо eoo оо coo = о no to © cM со uom MA LOS 
о c 7 0 A O оо мто со гло Ma о CO о T= VO = xO e VO AMO AN A Ao aman ез си су 
о, Sas I! ll 111 1141 1411 — 111 1141 1411 141 14111 I... IO 1111 dg 1 E opu 
o H о co = о RO осо осо ооо о mo ооо о о о = er ono о Суу ОЧ оо гоп © сусу су 
[&] шт = = = + = = = = aa am [s e am in 
і П ! ! 1 1 1 1 1 1 1 [| І ' ' 
1 ' ' 1 1 1 4 1 ! П I ' ' ' ' 
T ' ' ' І 1 [| 1 | 1 1 上 1 1 1 ' 
с І al 1 1 1 П 1 І 1 і | al ! 1 I 
“г сч 51 1 1 ! ! 1 1 [| ! 上 «с 1 + ' ' 
° of] A 1 1 1 1 1 1 1 0 1 1 Watt [ ' ' 
Фа an am 1 Ф $ e ! CN 1 1 сч 1 1 amm ! Ц 1 1 
ЕЕ со соо I + 1 = 1 = ! t о 1 І а сос I і [| 1 
d Wa MA 14 1 o ! m | 1 "ч m I madtgo Ц 1 ! 
кш Ган! хо 1 © 1 © хо © га хо оф го 1 © ЕФ ог I eo ts і іс 15 
an = AN о 1-9 р 15 He 15 Ie > t- го a aah с ! > го го 
nau N с Nod 120 > Жы s ЦЭ 1+2 Ф чо Lo UNIT ге tp [ ы 
ла ма ом шо зФ mo ao mo то an © км -аще о ге is | А 
o£ ON O m ехо а > а > m= > E, > E, > © > а т ^2 рл Ommo:d od mo mo 
n GOO mon mcd mM $ суа (d md Бай: па rdg со d moo со co (A оо mo = © 
or orn хо Rm ж = хо = хо в. хо m хо в. mm го mz D c n du ar unm am 
і гі е ч ч ч ч і гч e = гі La] см e 


of 


See footnote at end 


229 


Clayton County, lowa 


TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


ош 
«і Ф цу ч 
£o юр id = i юу см см = a n = t- N in m съ m 
co o 1 1 1 1 1 1 I 1 1 1 1 1 ' 1 1 1 
tod [а] м e = - — ч сч ш = ~ un ч т e ға сч 
LE . m . 
о 
1 > 
тіз 
DUH 3 
пончо! o m хо х © m хо шт хо ~ хо em хо о хо хо 
на نك‎ =< 5, 
= oa 
ga 
os Е сч a a = em = un in un us un Па: ın w ın т 
Ho 
ш D = 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 
оо aa bog coco © ооо mmm ooo um м М сы сч о Dit г Са сч см осо Go 1 (emo "t-t-t- OO 
Е в CN CU 1 1 NUM мам TEST NNN MagF mmm MMA mmm AMMM aom ANNI MFT mmm мам 
(SEM м . tif ... .. * е me . `. .. 4... . . .. E 21 . aD .. 
oo tt ооо ооо ооо ооо ооо ооо ооо OOOO ооо о ооо ооо! ооо ооо ооо 
10 ІР ТІЛ ЕГІ BEL 12134 ad І 114111 111 ttt 11411 
ri ІІ 11 lj 111 Pet 051 ft 1 т тїт ІШІ tut res 
da 11 11 111 111 111 ttt vi | 11111 114 tad rig 
Фа 11 11111111 ІРІ ttt а за 1 11111 1411 114 | 
€ ud тї EF їтїк їїїт tet 111 11 1 | 
Qao 1 Ф t! 111 111 111 ЖЕ ЖЕ! 1 © 1 1 OIOI гоо 1 Фо 111 
1s Pp 11 1111 tel 111 111 р 1 i pire 1232 Ppp 111 
“oO га ПЕШ! 111 Boe 111 ШЕШЕ) ге } ! 21941 lag Ева Цин À 
E ге 11 111 111 111 1110 ря 1 ! рэг 1 Sa & Ê & f ytd 
do 10 1 1 111 Fae Ia 111 10 Ц 1 © |] ® | тоо [oo га! 
oO = G 1 2 Е ЕЕ zzz ыы ох ET = ЕЗ ч жч I = g g ETT = 2 = 
с оо го ooo ооо оч ооо оо о о боо: ооо ооо ооо 
52 az PA AAA (dd шш ааа га a A ZAZI AZEZ ASS dd 
я 
о WO сол MAN MINN mico MAM MOM coo mma mmm MMMO moo mm- mom мою minc 
ad М .. - ... . ... . E ee ee . . . 
do =] Wo MO FOO BOW rr POM BOM SHE REO m~eo mene FOO FRO RIDE MOR mom 
оо ff 11144 ісі 1444 tit 11:14 іс: 141411 UE t E 1114 111 1111 111 111 111 
Aad DUO HH он Onn MH HHH AXO MAD WWW HOG mnt HHHH лл WOOD чи ANA чач 
o ГЕС `. ... > e > eee ... Ж. жож ... бз. .... .... ea ... «+ з sso ew © 
= шш OO мм nn FTO салы MAN агмгал www ADD ADD WOOD NANN Do NET UN WNT UN IMINO 
Ф ғо мя WOT NOt WOO HMS FON тоо NOt MOMMA сао mco NAH QNO moo NOD ооо 
da чо те чо NAO Nand mm о мама ANS оо NVA Nada dois CN c сч съ cu см мам Aad 
ouple . . eee . 4» ... . ` ... ... .. .... еа е ә ... ... .. ... .. 
хоч OO OO ооо ооо ооо ооо ooo ooo ooo 9000 90000 ооо ооо ооо ооо ооо 
RON Ft l! I! 11431 1111 111 111 1141 11141 11411 1111 ІРІ Ett 1111 111 111 111 
H S die) wt Алғ CON CON DOAN NAN NOO OON сор HOH OWmW MER OUI AOD COD Orr 
S zB" оо MA AHO NAO мая HHO NAN Nu NO Nada Nid Head qao Vi Nm Art 
ь 2 .. ... ... ... .. . . oe ee ... ... E . . .. 
< о со OO ооо оор ооо осо ооо ооо ooo 0000 oooo ooo ooo ооо ooo ooo 
> 
5 
ч оо оо оо oo хо oo ооо ooo oo оороо oooo ooo oo ooo ooo ooo 
«ч Sa . ` ` I * O 0 oe LE o = . oè e «СУ e * b o ос е... . p е... ° э s 2 
с С со ON чмо que ооо WOOD NNN ANN мам мес ANNON ONN MMS р QOO QOO мам 
a Sy ob 1 111 â LIN ft ia 1 = s i iu 14114 1414 ifti (111 1111 1114 11404 1 111 111 111 
Ф я оо NN «ол хол NOD SOA хоо мохоо ооо DO ююою соо WOO хоо ооо южюю 
E н . * - . . " УУ » » .. .. .. . .. v - ш 
Es мо oo oo oo о съ съ ооо ooo oo. OONO оомо WOO oo ооо ooo ooo 
Ф 
a, 
OO WIN MON MOM осо NOM MoM MIND осы ошоо оошо ооо агссоо оше MNO соо 
MN TE чек HO c=. menm mAN TT =. TOO TOON MEO TOON (mcr MIN TER 
D + .. .. 4... 4... ew ө ... eee во 2... б .... ... 2... . . ... 
OMAR аі On Att dd Add лаз ЗАа„ AAA nain AAA AAA MON Аза nme ча Ad 
сар кї 11: 111 111 11414 bea aut fll 111 ігі: 1111 11411 1114 14111 1141 1141 
oss оо MN омо COMO NOW омо BGAN отмо пом гаоо WOON шоо MOODS MOM COM оша 
=A de AM NT FTO FTO WMT NNW ато мам m=. MTOM MTN FINE MINED AMM MMs sas 
. ое ... .. . ©, o eee o» ... .... ... .... .. .. ... 
с OM 4 nen чаа AA зал Add ndo dun eund MAN dm nud nene ned 
го мо oon сосос: MOD мм WIND ooo хоо Non 可口 OOOO ro TsO MNO TOW 
Pa зэр aso IM оса осе MOD ceo UMM domo мос MAHN NNAM ANN MMOL NMN NMAN NNN 
a о 1: 1: 114 111 111 14111 411 111 111 1114 1111 111 1141 14144 114 111 
= “| ein Im MON DON осо NOA COMO оош осма ооо OOOO QOO что MON MON соо 
o m ae an сее n n GUN mr Съ см ANAN Net mH HNA NAF ANN numo HNN 
< чо ғо моо осо ооо AMO соо ошо too MIRO ANMO CFO оосо Emo FOO очо 
m чмо NO HNO NMO ATO AMO HATO WTO NTO AMMO ассо NINO СОО AMO ATO ATO 
о. E da O ака, ae. аза алық Wu d Eat 113111 1141 111 1111 11611 111 111 
Ф | ог OF OND осо осо оса осо col о-о © сл оши СОО Осол уу ON О-О oon 
a ч су AN с со a+ am Az UT от си mo =з см со сми ча с со га со == as 
' 1 ' 1 ' ' I 1 ' 1 1 I ! 1 1 ! 
! ! ' ' ' 1 ! ! ! ! 1 Д а 1 I ! 
т 1 1 ' Ц ! і 1 1 1 1 J } = ! 1 1 
е 1 | 1 Ц 1 1 1 1 1 1 1 1 бий 1 1 ! 
Od 1 1 1 І 1 і ї 1 1 I І 1 = Ц ! | 
° ! 1 1 1 1 1 t Ц 1 1 ! ' ! 1 Ц 
Фо 1 | 1 1 1 1 !' > го І ! ! ! ту; ! t ! 
ВЕ і I і ! ' I 1 Ve ү ! Ц Le] о + o I 
> ' і ! ' (5) m 1 مگ‎ гч Ц 1 [| со бий ' e 1 
во ' t ' 1 no = я 10 in 1 1 1 e = ! oO 1 
1 I P t£ те та со іп 1 > га ! 1 = = с 1 = фр 1 
са f [| го 10 1 © мы Ned р ры Uri + © с ч го > 1 
wad го IE ia га я ы 1 © tc to ж G m ^t x ік sv IS 
CE = 0 m A t= 1x ^u «а i 1 © пе m > ° m = mo ms с > Ig 
N ло ча ма о g az ar ap ос emo ad - co ri EN сч О сп d я 
AS ср до ed an em с << CN < QE с о Fr, oo ah ос хо f һо 
сч e съ см с < e m m m = = = = = 


See footnote at end of table. 


Soil survey 
TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


230 


of 
ті Ф о 
£o [o см m сэ о - UN + Del a uw су e с с ға 
ap o 1 1 t Е I ' 1 1 1 1 ! ! ! 1 1 
ша | m ч a = му m а цу 197 m a a a = eo 
LE Ы 
о 
1 > 
ap 
MO = 
оно хо in хо хо хо хоо хо хо хо хо хо хо хо хо 
Яш 
= од 
со = m 
о” E съ in = их in Ií! n in us сч in 1 сч сч му 
о uy + 
юр ساسا ات‎ = = 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 二 一 一 一 一 一 -一 一 一 一 一 
oo mom! amen ana 1 aa ao A OO m~ t-t- =I нс KSEE! MMMI TT ao | 
ad === i nao mami ac UN m мм mm mm сч | MMM mom] HIT NNN NNA I 
13144 м ..1 . в...) ee . ` . . -I . > ee? . ` | . M . [| 
ooo! ooo ooo! oo оо ° oo оо оо o! ооо ооо) ooo І ooo ооо і 
pret Бед Е 1141 MITE ced c л Ut ot ЕРІ tl ІІ! Feet ture 
я tured 111 111141 tt рүү гі И 111 ІРІ: 1111 111 141111 
dc 1111 111 1111-0121 [їз t tij 11-11 111 КОЕ LL? ІС!!! 
оа 11:11 111 1111 tet 111 11 ft pr 11 111 11141 1111 111 1111 
Ж «++ EE ud тии арат og bt II J] vq») 11 11 114 гг: 1111 1111 111 11411 
ap 1011 1 O © Фо o | 1-4 ' фо го ге 11 1 ФФ 1оФ і 1011 tot 16020! 
ге 011 joo ePf l ә | 11 1 ФФ p ы 1 b یړ‎ 142221! pore 1 1 155 | 
хо part tad зві dt 11 1 aa га га te 133 198581 rout 161 14961 
ap 1511 тър „| | 51 11 1 £n тя ДЕУ! 11 | 5 Ifo F. l ILI IS I puny 
чо гост 100 Фос + Od 3d 1 oo 10 го 11 1 © © Loo! ost іші toot 
uo 2 © Wl ET G O g HW}! OF ЕЕ z оч zo то л = G G тсс! жемі хо х = TU 1 
< 00-11 соо OOH! оо оо о оо оо оо oo ооо ооо! oon} ооо ooo! 
Uv ===! A= = Sam | zd He 3d zz ux He мы Аж AZZI Hert AEA Aes! 
E 
о mmm mmm minm mm Ox т MO =m TO == modo moo mmm mmo OOM 
did ... + ` . ee . . .. ee .. со eee . .. . "m 
CES 到 | mm d r они вы ~o m EE COM onm coo CO BRE! BRR BEL 1 
oo 1111 гъз 1111 41. Ptr 11 11 Ii li 111 1111 1111 ль 1114 141 
cg wrod! © no AO! хоо ғооо оо FO TO ao ci n uu] оюн nda mm 1 
o Е ... `. .. е ` во oe .. .. . ... .. 
£ шиаско xO UNUS хо имо iu о м юю го mo m~ LOT UN ммм UN uso Dr ххх 
Ф съ Nt NNN mou, io жаа + мя NS Near от моо моі Qr erus чои ston 
ч QA d aaa ANG Ac AN мч ма ам ха moO NNN мам uA ANA UNS 
сев . . eee ... .. .. . ee . oe " ... .. . .. 
о} Ф nb ooo! ooo ооо 1 оо оо о оо оо оо oo ооо Soon eoo! ооо ооо! 
аро 1111 111 1111 11 11 l| із 11 г: 14 114 11411 111411 1411 1111 
ча die cout ооо AON! au мча м мо ON ou ma Occ OMNI QONI ооо оосо 
«зон Съ си et СМ еч с Nad ad Nm N ма (Co ANN чо о-- Qao Qo 一 очо мо 
> a eee е . в. ee . » .. . е LJ . э @ ee . в. € 
< ° ooo ооо ооо оо оо о оо оо оо оо ooo ооо ооо ооо ооо 
> 
ч 
a оос ooo oon oo oo o oo oo oo o ооо con oon ооо ожю 
ті ч ` * of . eo э е. . . зо ео eee . + a» * O 
о LCS сч сч © I Now NANO | cu Oo an e сч CN сы сч ос хо съ см см NNO 1 NNO | N CU >) моо | 
a 1111 111 1111 11 11 1 Lé 11 II IN ІРІ: ІЗІ! 1111 111 116. 1 
Ф я ооо 1 охх юх | мох Won ч оо юю оо ол WWW ююют ОО | WOO ююот 
Е IH . «с + + . O » А " а о .. ә . o "m “O OV 
So ooo оо е oo оо о oo eoo оо CN ооо ос. ос. ооо) о. 
Ф e о о о о 
а, 
tn ono Ano No шо © оо oo oo no MINO INNO LALN © мло WOW 
mao = = ux ma~ in NO т mro m= «ат nan MI Mah mar oO SIN Mow 
Fey . M .. ee .. a . .. .. .. . . .. .. eee ... 
QM AE dori | rd c n din | dead duo a я пе езі 四 = і e c ud eA v nA 4 adel Aiei die 1 
тігі ajo 1111 111 1111 11 кї т И 11-11 1114 113141 1111 311 1111 
osc onan 1 nou ooo! uu оо о uo ow on oo оош ооо | озу! ооо оо і 
= o ао mmm دص‎ = momin = uN AM мо мм пе NN st mma meu, mmm aS MININ 
© .. . + .. .. . .. `. `. . +» .. ... ... ... 
ddd dri dad байн чч A nn mA == зү dart doe add adda ач 
= gun = оо t cu US хо = мо я ке =о wo sun tn NLLN шама = осо mino 
> > съ сж | Nan мо I са CQ см Qm са ча пе AMA NMINI vas) ama emt t 
a o 1111 111 10:11 11 11113111 11 11 Pet 11411414 111411 4411 1111 
a ын со мг 1 со cu cO omo | DT ош мо NO жоо co co со сч nou схо | one | со cO с co N UN Í 
о aan aN E ang ad ч + мя че de nni ANN does nan mmm Fam 
с чо оо чов оо чо о по по чо оо ~oo no чо чо Ano 
2 ЖО mr LALO c см CU aro MD хоо eno MO mo MLO что ANN о-- OHIO HN MO 
с, Я btw 111 101160 ті тї >з 11 Ly tt ot ІІІ II tft Parvo 111 114111 
Ф H OL dd oco омоч оо Ond O où осу Ond со Око ADNAN оюозя Осы! onmo 
я at их і = o ч mM em e = єч 四 e nom 
1 ! І 1 1 Н 1 1 t 1 1 1 і 1 1 
[| 1 | ! 1 1 ! 1 [| ' 1 + = 1 1 
ч 1 H | 1 1 1 1 І 1 ' ' 1 о [| 1 
я Q т 1 | 1 1 ! Ц 1 I 1 1 I a 1 1 
and е В сч ' 1 1 I 1 1 I i `. | 1 = 1 1 
o o t а то 1 1 [| 1 1 1 1 * | I ' ' 
о 2 a 1 ao G ied 10 ! 1 1 } £ I Eg t ^ e 1 
БЕ o ' oo Ata Ша! ! [| 1 | o [| г! 1 A а І 
a > a ost (o dd Un і 1 1 1 > 1 at 1 то e го 
£ a 3 n ce с e!» Id 1 я ! 1 a Ц шо © na ag ге 
о Ф = О м 1 > 1 Ф is bx o > p d mo му а to 
"а, es с чо мя Um .. < га го эд Ф sp c я v ILE 
чз * № © за + та Ша! ж о > га 1 © * © я жо т ^U егі га 
ОЕ co ы дог omu 1-4 m+ > 1 2 [Ж £& mt d m > A mt mon ir 
92 оо о ооо (moo Ps iA tp o С ш оз wo о г- с = eo са ча 
t- o z со = DT on «соо = ao no na > ak a та riz шо 
= = = = + = = = + = iN in 


See footnote at end of table. 


= ош 
CD do 
N £o lo + съ a cm съ N = см m m m = in m us 
eo o І ' 1 U ға a ! ' i ! ' ! ' 1 1 1 ! 
ша [ml юм ға in сч У м a 中 cm “= a сч = uw см сч со 
св . . 
o 
> 
чо 
соч 
£ OR O © х хо хо хо m хо их un хо хо хо us хо n хо хо 
ч tet 
шоо 
со = = 
ош е in ш N E 1 e + т wn их = in us «e uy цу i 
чо ил (roy 
о 2 ——-—————————————————————————————— 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 二 一 一 一 一 一 一 一 一 一 一 一 一 
оо оо оо co! ox | m~~ ООО DOO t-t-r- AMM BEE AMASO omm вк MME comi AMM w 
£d AN Qa WI ANA AMM NNN ANA mmm MIT MMM MAMA ATT MM таға NTA MIT M 
anul M .. .. ed see | .. ... . . o eee 4... . ... ... .. . ë . . . 
© ос oo ог ooo! ооо ооо ооо ооо ооо ооо 0000 ооо оо ооо ooo ooo o 
Ф |" a ws 2228 а дра ши. тэрээ, тэ at ar РВЕ онық ИННИ 
3 ЕСЕ. pq. cp e VES LA lll ttt ptt ttt tet tet 1111-1111 ll lll ter 111 | 
я a ti ТР + PITI ІРІ ret 310 d: ETF TIFT tet Pret’ ктү tte tere Pur CET ] 
ті dea ti ЖЕ {з Т] 1141 tre pet PPR 111 111 1111 111 11 111 а а за 111 | 
> od 11-14 ГІ ЖЕК р (11111111 1141 14111 111 1111 111 11 111 111 11101 
с Ee ЕРЕ rg? 1! ЕЕ 1141 ТІЛ :11 ІЗІ 4111 ІРІ 1111 111 11 111 11:11 111 1 
о CES 1 га 1 上 1111 100 111 111 ro! tert гоо vo & 1 110 1 1 111 гот 120! 1 
o 上 只 ' 1 bg 11 1111 Pep rat 1111 122! 111 IPP PPH tte F: £ 111 I+ I 21! 1 
I 200 J ! ! 上 I! tree ас tie 111 141 111 ров хит гта t I 111 гот 15 1 ! 
і aL pt 11 11 1111 1 f f 111 тт sat 111 Т юэ?! ин 11 pie тт Us I 1 
v чо 11 11 11 1121 Loo ted bor 1 © 1 111 тоо Фос | го 304 121 iol Гот 1 
- яр xz z = == = x ю1 570 zzz zzz хох EX: хос uz z ET Ея Ewes <= хо = 
ы £: оо оо оо ооч! ооо ооо ooo обо обо ооо оочо ооо оо очо ооо ооо о 
а (2) за d dad йаш! ышы AAA даа AZA AYA VES ккшд дам dad ашы жа жа d 
я 
B o or От == mmm m moo mu MOM man «mmm mom («ym mar пом ороо MIND MMO MINN m 
ad » ж » В . ... . vee . .. + » ж ж ... . 
е ті 42 = тоо FO соо mwl ықы mein вон оо мые мон CRE ww ыы вон ных нем в 
оо tt CE j 11141 111 ett 111 111 0 d dE 111 1111 111 11 1111 111 11141 1! 
Е па со чо OD хохохо 1 ооо Хочу xoxo NO ra eA "ігігі e SH ХО O 7 Ded хохо eu www Oam o 
Ф m .. - ... .. » .. . 
© £ ww SONO. юс мам DUO WT пищ uiui БО» аА WINK алал AW ааб MAR uuu ад 
m Ф TA за DO Нам maa Mir оно FAN SAO WOO MOON SAN ча QOO or zac = 
H a ма NN ач Nam NAM чоо NAO NNN ANE NNN пача NUN па NAA qao пач а 
е a nalis . г. ... oe `. «в... .. е eee ee oe .... .. + +» . .. . 
ра Gadi] oo oo oo ooo! ooo Sod ooo ооо ооо осо ccco осо со соо соо соо © 
ta AB ON 11 prt га 1111 F R ob. ЖА 111 111 1131 111 141411 14144 44 1441 111 111 1 
x чая мм NN юю ASNI = O O aan DAN ADH NON осо ооо ооо NO COND NOUN WOO сч 
o d x о ия Qe AO mur NNN HOO о NAO (mee “ее anas aa мя NAO NAO NNA а 
a > ^g . .. .. ... ... ... * ж . .... ... . eee . .. . M M 
a < о со со oo ooo ооо ооо ооо ооо ооо ооо оооо ooo оо осо ооо соо о 
ы > 
ex D 
о йн 
н = оо оо оо ооо ооо oo ооо соо ооо оомо ооо OO © о oo ooo o 
=. T Із . . >» " . о. © . „© ... eee ... "о > «© 2... " 
i a | uN wa смо NNO аса QOO ANT aao аая waa anow NAA ям oo NAAN ANG см 
= a бі іс: 11 Feet түй “TOON 119 111 111 111 141111 111 11 141 111 111 | 
о Ф с кос хоо хоо хохо! WOO ОЛА южа жоо WWD WWW OOOO ооо до «оо woo ооо хо 
Е H . . æ LI « Ne] . 8 > . A е... oe es Же) os @ . . 
a © Фо oo ош әсе ooo ж оо сос осо осо боба сос оо o Ус ооо ооо: o 
= o o 
= г. 
E мо мо MO ooo RS non non Oli uini Ino ANOS non OO омо осал NON o 
< око AO INH ASO main мою FINE WOW FOO MTN MEMO стат MM MaD Do TU = 
о D pe .. во. . о eee e 9 5 " в... ... ... a. ... г eos ва. eae .. ао. а 
H QE nd oto dot o cadi е ез г e e ہے‎ A 四 ue ہس‎ і 中 中 n rd ч rn Adad do ті г = oc ہے‎ ті ті on аа 
оз ао 141 11 11 1111 111 111111 ttt түт bbe bret pre 11 111 111 111 1 
> OIE oo oo uyo тоо ома осыл ошо сос MMM CON DOND осо OO NOM MANA ома © 
= жо ool «са am =. sine MNF имам FSW MIA MMM MMF manue MMT WH AMT MAN mimo N 
в. б . .. .. eee * oe eo 8 + > ... „++ ” .. .. .. .. 8 е .. 6 . 
! Ad Ad cin ҮЗ үз ч mue 44 а 4а аң ARN Amd nud dad md AAA md ou 
+ =o ко AW чом чоо no MOO NOD NOG NNO MANY TO оосо WOO «мл ao N 
хо > 2 NN NN NA ann! NAN чл HHH AMA AMA AMA NMA мам ча NOM AWM ANN N 
a в oj 11 11 P7 ізді Ill EĻ TE 1114 111 111 114 111411 111 11 У 14:14 1441 上 
га ej DIN ci OO cool ONIN ONN NAN NDS MOOD MON OUT DOD CO осо LMD OTO ас 
Е o m a AA зам aad dea HMH ANT nma qaam ANG mm AM aed an тч 
m £: HO оо о сы соо moo CO смо Ооо MOO mto о оо чо омо mmo o 
< > MO HO DO ONN NO (ОМО HATO ONO HINO ло “ло MAO юных NO лю QUO ATO о 
е с прай dad да 4445 Pre 111 1141 411 111 11411 1111 11141 tt 111 11141 111 1 
Q ні оя ос Oc OONN охоо очо ODA Or-N CDH OnO осты ссг OQ Oud CON omm о 
A m + оз m AT сч ain aot as см съ = a m ош AT 
c 1 ' [| 1 ! ' 1 1 1 1 ' 1 Ц ' 1 t ! 
z 1 [ ' ' 1 ' ' 1 ! 1 ! | i f ' ' ' 
[9] ч 1 ! i 1 i ( ! ! 1 | ! 1 1 12 ! Ц 1 
= я 1 | г 1 al Ц ! 1 ! 1 1 上 1 іс ! Т I 
= aa 1 1 1 t amm I I 1 ' ! 1 1 ! га 1 1 | 
Р o І I см П enm [| 1 Ë 1 | [ 1 1 ДЕ] ! 1 1 
c оа 1 | El ДЕ ассо 1 ' ' ' Ї e | 1 р ! ' ' 
3 ЕЕ [ | оо o0 mow о 1 1 I A a 1 1 га | [ 1 
o CES ! | AD та Orr хо m ге ! e CU 1 m t> 1 g 1 
Q са ! ' ws as t- Ф t~ ~ ге ! woo о I о + го 1 d ге 
1 1 в ка м ^D ғ- ~o 13 } > со > с 1 o | > го 1s |o 
= ча 87 ге «ғ o To D © س‎ го 10 2 8 го ос ШЕЛ Dx га іс 
о = го 1 0 e р ^£ e Emo ^q 2 ip id ^0 ^£ 1 O o га ра 12 12 
= о Е їр кв AY пе Qmm x Mor Tí 1 f 1 = m > ов 15 ач Би ге го ве 
© n С» Ap NO ча mow m ко а t- 8 mo Co со d с 3 хос ot чо кеч о Ф ч О 
= со OO AE + mm -A = am см 05 хо Ён on eo mo inz x t Fn eo = 
O in u^ o t- t- = ~ t- eo < a о о a е Cn a 


table. 


of 


See footnote at end 


232 


TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


Soil survey 


Erosion Wind 


Soil name and IDepth|Clay | Moist  |Permeability|Available| Soil |Shrink-swell | factors|erodi-|Organic 
map symbol | bulk | water |геасбіоп| potential | |bility| matter 
| densi | сарас 5 | T |grou 
| In | Pet | д/ ст | In/hr In/in | pH | | Pet 
: | | 
1158------------- | 0-31|18-24|1.20-1.30| 0.6-2.0 0.20-0.2217.1-8.4 |Low---------- 10.371 5 6 | 25-1 
Dorchester 300 | ا‎ 0.6-2.0 Башын ах poe ----- 10.37 | | 
| | 
1812------------- | 0-31|22-3011.25-1.35| 0.6-2.0 10.22-0.2415.6-7.3 |Мойегабе----- 10,321 5 6 | 4-6 
Kennebec ин гаг Банн 0.6-2.0 е АЗ амы ----- 10.43 | | 
| 
1219------------- | 0-15[18-24|1.30-1.35| 0.6-2.0 10.22-0.2415.6-6.5 |Пом---------- 10,28| 5 1 6 | 1-3 
Canoe Variant 115-43122-2611.35-1.40| 0.6-2.0 |0.20-0.22|5.1-5.5 |Moderate----- 10.281 | 
Шын зам ы 0.6-2.0 а до e ---------- | үа | | 
| 
1190------------- | 0-32116-2411.20-1.30| 0.6-2.0 |0.20-0.2217.9-8.4 |Low---------- 10.371 5 6 | .5-1 
Caneek шал 118-881 аны 0.6-2.0 ыы цах алан ae | 
| 
5010*, 5030*. | | | | | | | | | 
Pits | | | | | | | | | 
| | | | | | | | | | | 
50408. | | | | | | | | | 
Orthents | | | | | | | | | | | 
x reiten leuc > م ا اا ا ال س > له اا‎ 


* See description of the map unit for composition and behavior characteristics of the map unit. 


["Flooding" and "water table" and terms such as "rare," "brief," "apparent," and "perched" are explained in the text. 


< means less than; 


Floodin High water table Bedrock Risk of corrosion 
Soil name and | Нудго- | | Potential| 
map symbol | Logic| Frequency | Duration [Months | Depth | Kind {Months | Depth |Hardness| frost {Uncoated |Сопсгебе 
Igroup | | l l | | | | | action | steel | 
[ | I | RET Cl pt Осо | 
| | | | | | | | | | | | 
40---------------- | B | None-------- | --- | --- | »6.0 | --- | --- | >60 | --- |High----- IModerate |Moderate. 
Fayette | | | | | | | | Ї | | 
| | Ї | | | | | | | 1 
418, 810---------- | A | Мопе-------- 1 --- | --- 16.0 | --- | --- | »60 | --- |Low------ | Low------ | Moderate. 
Sparta | | | | | | | | | | | 
| | | 1 Ї Ї | | | | | 
638, 630, 63E----- | А |№опе-------- | --- | --- | 36.0 | --- | --- | 260 | --- |Low------ | Low------ |Low. 
Chelsea | | | | | | | 1 | | 
| | | | | | | | | | | 
6502, 65F2, 65F3--| С | None-------- | --- | --- | >6.0 | --- | = 一 | »60 | --- [Moderate [Moderate |Moderate. 
Lindley | | | | | | | | | | | 
| | 1 | | | | | | | | 
83в--------------- | 8 [None-------- | --- | --- 16.0 | --- | --- | »60 | --- IModerate |Moderate |Moderate. 
Kenyon | | | | | | | | | | | | 
| | | | | | | | | | | | 
84---------------- | B/D lNone-------- | --- | --- |1.0-2.5|Аррагеп% INov-Jul| >60 | --- | High----- [High----- ILow. 
Clyde l J l l | | 1 1 | | | 
| | | | | | | | | | | 
98---------------- | B |Ваге-------- | --- | --- | >6.0 | --- | --- | 260 | --- |High-----|Low------ | Low. 
Huntsville | | | | | | | | | | | 
| | | | | | ! | | | | 
1098, 1090, 109D--| B |Мопе-------- | --- | --- 16.0 | --- | --- | 20-40 [Hard [Moderate lLow------ ILow. 
Backbone | l | 1 | l | | | | 
| | | | | | 1 | | | | 
110, 1108, 1100--4 В |None-------- | --- | --- 16.0 | --- | --- | »60 | --- {Moderate 1Бон------ IModerate. 
Lamont | | | 1 | | | | 1 | 
l Ї | | | | | | | | | 
1208, 1200-------- | в  lNone-------- | --- | --- | 26.0 | --- | --- | »60 | --- | High----- |Moderate |Moderate. 
Tama | | | | | | | | | | | | 
| | | | 1 | | | l | Ї | 
129B*: | | ! | | | | | | | | | 
Arenzville------- | B Танин тн ----- их 30760] ни ночи >60 | --- IEEE ы | Moderate. 
| "d 
Chaseburg-------- | B |Frequent----|Very brief|Nov-Jun|3.0-6.0|Apparent|Nov-Apr| >60 | --- лаа ----- ree | Moderate. 
| | | | | 
133--------------- | B/D {Occasional {Very brief|PFeb-Nov|1.0-3.0|Apparent|Nov-Jul| >60 | --- | High----- | Bigh----- | Moderate. 
m 2-2 2 21-10 - 020 
136--------------- | B [Occasional [Very brief|Feb-Nov| 26.0 | --- | --- | »60 | --- |Moderate lLow------ | Low. 
Ankeny Ї | | | | | | | | | 
Ї | | | | | | | | 
142--------------- | B | Frequent----|Very brief |Nov—Jun|3.0-6.0]Apparent|Nov-Apr| >60 | --- |High----- |Moderate |Moderate. 
Chaseburg l | | 1 | | | | | | 
| | | | | | | | | Ї 
158--------------- | B ПВаге-------- | --- | --- | 26.0 | --- | --- | >60 | --- | High----- |High----- 110и. 
Dorchester | | | | | | | | | | 
| | | | | | | 


TABLE 17.--SOIL AND WATER FEATURES 


> means more than. Absence of an entry indicates that the feature is not a concern] 


See footnote at end of table. 


| 


The symbol 


емо 'Ajuno? чойво 


662 


177, 177B--------- | B 


183C, 183D, 183D2, 


249, 2490--------- | D 


284, 284В--------- | B 


Soil name and |Нуаго- | 


162B, 1620, 16262, | 


1620, 16202, | 
| 


1638, 1630, 16362, 


16303, 163E, 

163E2, 163E3, 

163F, 163F2, 

163F3, 1630------ | B 
Fayette | 


| 
| 
163D, 163D2, | 
| 
| 


| 
171B, 171С2------- | B 
Bassett 


Saude | 
Waukee 


183E, 183E2, 
183E3, 183Р------ | B 
Dubuque 


| 
213В, 214B-------- | B 
Rockton 


| 
225, 226---------- | 8 
Lawler 


Zwingle | 


Flagler | 


Arenzville | 


See footnote at end of table. 


TABLE 17.--SOIL AND WATER FEATURES--Continued 


Floodin 


| Duration 


| 
| 


{Months 


Frequent----|Very brief | Feb-Nov 


| 
INov-Jun|3.0-6.0 
| 


High water table 


Kind [Months | 


>6.0 


| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
>6.0 | | 
| | 

| | 
>6.0 | | 
| | 

| | 
>6.0 | — | 
| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 


| | 
*1-1.0|Apparent|Nov-May 
| | 


| | 
санал Ы залан 


| | 
1.0-2.0|Perched INov-Jul 
| 


| 
»6.0 | 
| | 
1.0-3.0|Apparent|Nov-Jun 
| | 
| 
-0| 


Ї 
- Apparent|Nov-Jun 
Ї 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Bedrock 


Depth 


>60 


>60 


>60 


»60 


20-30 


»60 


20-10 


»60 


»60 


»60 


»60 


T | Risk of corrosion 


` [Potential] 
[Hardness | 


frost  |Uncoated |Concrete 


| 

| Ї 
i | | 
| | | 
| | | 
|High-----|Moderate lModerate. 
| | | 
| | | 
| | | 
| | | 
| | | 
| 1 | 
| | | 
|High----- |Moderate |Moderate. 
| | 
| | 
|Moderate |Moderate |Moderate. 
| | 
| | 
| Low------ | Low------|Moderate. 
| 
| 
[Low------ |Low------ | Moderate. 
| | 
| | | 
| | | 
| | | 
|High-----|Moderate |Moderate. 
i | | 
| 
| Low-----—- | Low------ ILow. 
| 
| 
{Moderate lLow------ | Low. 
| 
{Moderate [Moderate |Moderate. 
| 
| | | 
|High-----|High----- | Moderate. 
| l | 
| High----- | High-----| Moderate. 
| 
IModerate |High----- |Moderate. 
| 
| | 
Пон------ | Moderate |Low. 
| | | 
| | | 
|High-----|High----- | Moderate. 
| | | 
| | l | 
| High----- [Moderate |Moderate. 
| | 
| 


vec 


Aenns |05 


Soil name and 
map symbol 


408B, 408C-------- 
Olin 


444B, 4440, AUD 


Jacwin 


463B, 1630-------- 
Fayette 


11808: 
Rock outcrop. 


Nordness--------- 


480B, 480C, #8002, 
48 


Caneek 


TABLE 17.--SOIL AND WATER FEATURES--Continued 


Floodin 


ЇНудго-| 
| 1од1с| Frequency | 


High water table 


[ 
| | | | 
| в |КМопе-------- 1 --- | --- | >6.0 | --- | --- 
| | | | | | | 
| | | | | | | 
| | | | | | | 
| B/D оле -------- | --- | --- B 02:5 Apparent] Цин 
| B |№опе-------- | —- | --- P цэ с 
| | 
| B |Мопе-------- Ї --- | --- | >6.0 | --- | --- 
| | l | | | | 
| | | | | | | 
| B | None--------| --- | --- |2.0-4.01Регспей |Nov-Jun 
| | | | | | | 
| | | Ї | | | 
| B |Мопе-------- | --- | --- 16.0 | 一 - | --- 
| | | | | | | 
| | | | | | | 
| B | None-------- | --- | --- | >6.0 | --- | --- 
| | | | | | | 
| | | | | | | 
| B ШШ. -------- | --- | --- Ш .0- аа» ассан шийн 
| 
| | | | | | | 
| | | | | | | 
| | | | | | | 
| | | | | | | 
| B |Нопе--------| --- | --- | 25.0 | --- | --- 
| | | | | | | 
| | | | | | | 
| B |Мопе-------- | --- | --- | >6.0 | --- | --- 
| | | | | | | 
| | | | | | | 
| B INone-------- | --- | --- 16.0 | --- | --- 
| | | | | | | 
| | | | | | | 
| B | None-------- Ї --- | --- 16.0 | --- | --- 
| | | | | | | 
| | | | | | | 
| B  |None-------- | mE |-- | <60 | — | --- 
| | | | | | | 
| | | | | | 1 
| B шаа Ше. цай санан .0- ызалы 
| | | l | | | 
| | | | | | 
| B/D Шаа верер ----- ханы шаг тиг одын 
| B ши -------- | --- | --- | >6.0 | --- | --- 
| B/D lOccasional [Very РА КӨП 0-2.0] Apparent | Nov-Jul 
! | | | | | | 
| B а brief |Feb-Nov]1.0-3.0| Apparent |Nov-Jul 
| 


See footnote at end of table. 


l 
| 


Bedrock 


>60 
>60 
>60 


36-60 


>60 


>60 


>60 


20-30 


»60 


»60 


>60 


»60 


»60 


| Potential| 
|Нагдпезз| frost 


[Uncoated 


Risk of corrosion 


[Conerete 


| | 
| --- | Moderate 
| | 
| | 
| | | 
| --- |High-----|High----- |Low. 
| | | 
| --- | High----- | High----- |Low. 
| | | 
| --- [Moderate [Moderate |Moderate. 
| | | 
| | | | 
[Soft | High----- | High-----lLow. 
| | | | 
| | | | 
| --- | High----- IModerate |Moderate. 
| | | | 
| | | | 
| --- | Hign----- IModerate |Moderate. 
| | | | 
| | | 
| --- |High----- |High----- | Модега е. 
| | | | 
| | | | 
Ї | | | 
| | | | 
| | | | 
{Hard [Low------ | Low------ | ож. 
| | 
| | | | 
| --- IModerate |Low------ | Moderate. 
| | | 
| | | | 
| Hard |High----- Тахианы [Moderate 
| | 
| | | | 
|Нага | High----- | Moderate |Moderate. 
| | Ї | 
| | | | 
|Нага |High----- |Moderate |Moderate. 
| | | | 
| | | 
| --- |Moderate |High----- | Moderate. 
| | | | 
| | | | 
| | 1 | 
| --- | High----- | High----- | Low. 
| | | 
| --- | High----- | Low-----~ |] Low. 
| | l 
| --- | High----- рийн ----- Бом. 
| 
| | 
| --- | High----- |High----- | Low. 
| | 
| | 


вмо| ‘AJUNOO чое 


962 


Soil name and 
map symbol 
[grow 
| 
496B*: | 
Dorchester------- | B 
| 
Volney----------- | B 
19ТЕЁ, 49ТР%: l 
Fayette---------- | в 
Dubuque---------- | В 
4998, 4990, 4998--1 B 
Nordness | 
512B, 512D2------- | B 
Marlean | 
551--------------- | D 
Calamine | 
589, 589+--------- | B/D 
Otter | 
61202, 612Е2------| В 
Mottland | 
714B, Т1ҢС-------- | B 
Winneshiek | 
76302, 76303, | 
763E2, 763E3, | 
T63F2, 163ЕЗ----- | B 
Exette | 
7768, 776с-------- | A 
Lilah ! 
ТТТ, ТТТВ--------- | B 
Wapsie | 
793--------------- | B 
Bertrand | 
826--------------- | c 
Rowley | 
863B, 8630-------1 B 
Fayette | 
902С, 90202------- | в 
Шапа | 
926--------------- | B 
Canoe Ї 


TABLE 17.--SOIL AND WATER FEATURES--Continued 


Floodin 


| Hydro- i 
| logic] Frequency 


| Duration [Months 
1 
| | 


l | 
Frequent----|Very brief |Feb-Nov 
| to long. 


Occasional [Very brief {Feb-Nov 
1 


Frequent----|Brief-----|Apr-Jun 


Мопс--------| 


Occasional |ВгіеҒ----- ЇМаг-Мау 


= 
° 
5 
Ф 
1 
1 
1 
1 
A 
i 
I 
| 


See footnote at end of table. 


High water table 


| Depth | Kind [Months | 
| | 


Ft 
>6.0 — 


| Ї 
| | 
1 l 
Ї | 
| | 
| | 
Ї | 
| | 
| | 
| | 
| | 
| 
| --- | 
| 1 
| | 
| --- | 
| | 
| 
Perched айдаг 

| 
Apparent | Apr-Jun 
l 
>6.0 | 
Ї 
| 
| 
l 
| 
| 
І 
| 
| 
| 
1 
Ї 
| 
| 
| 
| 
| 
| 
| 


»6.0 
»6.0 
»6.0 
»6.0 


1.0-3.0| Apparent |Моу-Мау 
| 


26.0 


| 

>6.0 --- Í -一 
| 
| 


2.0-4.0|Apparent|Nov-Jun 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 6.0 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| | 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 


| 
| 
1 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
1 
| 


Bedrock 


Depth 
in 


20-30 


»60 


»60 


>60 


>60 


>60 


>60 


»60 


»60 


{Hardness | 


Risk of corrosion 


| Potentiall 
frost |Uncoated [Concrete 
| action | steel 
| Ї | 
| l 
| High----- | High----- | Low. 
| 
| | 1 
ILow------ |ом------ Low. 
| | 
| | 
High----- [Moderate |Moderate. 
High----- |Moderate |Moderate. 
| 
Low------|Low------ ILow. 
Low------ ILow------|Low. 
| 
Moderate |High-----|Moderate. 
| 
| 
LUN iud ----- ILow. 
| 
Low------ | Low------ | Moderate. 
| 
| 
Moderate [Moderate |Moderate. 


High----- |Low------ | Low. 
| 
Low------ ILow------ |High. 
| 
| 
Low------ | Low------ Moderate. 
| 
High----- | Low------|Moderate. 
Highn----- | High----- |Moderate. 
| | 
High--—-- {Moderate |Moderate. 
| | 
| | 
High----- | Moderate |Moderate. 
| | 
| 
Нірһ----- | High----- | Moderate. 
| | 


962 


fenns |05 


—— #7 7 —— 


Soil name and 
map symbol 


Igroup | | 


930, 930B--------- 
Orion 


Caneek 


5010*, 
Pits 


5030*. 


50408. 
Orthents 


® See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 17.--SOIL AND WATER FEATURES--Continued 


lHigh-----|Low. 
| | 


Floodin | High water table Bedrock Ї Risk of corrosion 
| Нуаго- | | | | | | | Potential| Ї 
| logic! Frequency | Duration [Months | Depth | Kind [Months | Depth |Нагдпезз| frost |Uncoated |Concrete 
| | | | | | | action | steel 
| | FE | um. Up - fe TY ee eq 
| | | | | | | | 
|Frequent----|Brief-----|Mar-Novi1.0-3.0|Apparent|Nov-May| 260 | --- |Hign----- {High----- он. 
| | | | | | | | | | 
| | | | | | | | | | 
Mong -------- | --- | --- Быны аа een »60 | --- Moderate ан аша 
| | | | | | | | | | | 
|None-------- | --- | --- | 26.0 --- | --- | »60 | --- |High----- | Low------| Low. 
| | | | | | | | | B 
| | | | | | | | | 
| None-------- | --- | --- 26.0 | --- | --- | >60 | --- |High----- |Moderate |Moderate. 
| | | | | | | | | | 
| | | | | | | | | | 
|Копе-------- | --- | --- >6.0 --- | --- | »60 | --- IHigh----- | Low------ |Low. 
| | | | | | | | | 
| | | | | | | | 
|Frequent----|Very brief | Feb-Nov| >6.0 --- | --- | >60 | --- | High----- | High--—--- | Том. 
| | to long. | | | | | 
| | | | | | | 
а |Brief----- | Feb-Nov |3. 0-5.0 Apparent do >60 | --- іші ----- Moderate |Low. 
| | | | 
| | | | | | | | | | 
ин -------- | --- --- 2.0-1.0| Аррагеп+ | Моу-Јипі >60 | --- | High----- | High----- | Moderate. 
| | Ї | | | | 
| | | | | | 1 | | | 
|Frequent----|Very brief|Feb-Nov|1.0-3.0|Apparent|Nov-Jull >60 | --- |High----- 
| | | | | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
1 l | | 


| | 
| | 
| | 
| | 
| | 
| | 
| | 


| | 
| | 
| | 
| | 
| | 
| | 
| | 


emg ‘AJUNON uolkAelD 


164 


238 


[An asterisk in the first column indicates that the soil 18 a taxadjunct to the series. 


Soil survey 


TABLE 18.--CLASSIFICATION OF THE SOILS 


See text for & 


description of those characteristics of the soil that are outside the range of the series] 


Soil name | 


Arenzville-- 
Atterberry-- 
Backbone------- 


Chaseburg 
Chelsea-------- 


Festina 
Flagler 


Worthen 
Zwingle 


Family or higher taxonomic class 


Coarse-loamy, mixed, mesic Cumulic Hapludolls 
Coarse-silty, mixed, nonacid, певіс Typic Udifluvents 
Fine-silty, mixed, mesic Udollic Ochraqualfs 
Coarse-loamy, mixed, mesic Mollic Hapludalfs 
Fine-loamy, mixed, mesic Mollic Hapludalfs 

Fine-silty, mixed, mesic Typic Hapludalfs 

Fine, mixed, mesic Typic Argiaquolls 

Fine-silty, mixed (calcareous), mesic Typic Fluvaquents 
Fine-silty, mixed, mesio Udollic Ochraqualfs 
Fine-silty, mixed, mesic Typic Ochraqualfs 
Coarse-silty, mixed, nonacid, mesic Typic Udifluvents 
Mixed, mesic Alfic Udipsamments 

Fine-loamy, mixed, mesic Typic Haplaquolls 

Fine-silty, mixed, mesic Cumulic Haplaquolls 
Fine-silty, mixed (calcareous), mesic: Typic Udifluvents 
Fine-silty, mixed, mesic Mollic Hapludalfs 

Fine-silty, mixed, mesic Typie Hapludalfs 

Fine-s1lty, mixed, mesic Dystric Eutrochrepts 
Fine-silty, mixed, mesic Typic Hapludalfs 

Fine-silty, mixed, mesic Mollic Hapludalfs 
Coarse-loamy, mixed, mesic Тур1с Hapludolls 

Fine-loamy, mixed, mesic Aquic Hapludolls 

Fine-silty, mixed, mesic Mollic Hapludalfs 
Clayey-skeletal, mixed, mesic Typic Paleudalfs 
Fine-silty, mixed, mesic Cumulic Hapludolls 

Fine-loamy over clayey, mixed, mesic Aquic Hapludolls 
Fine-silty, mixed, mesic Cumulic Hapludolls 

Fine-loamy, mixed, mesic Typic Hapludolls 

Coarse-loamy, mixed, mesic Typic Hapludalfs 

Fine-loamy over sandy or sandy-skeletal, mixed, mesic Aquic Hapludolls 
Sandy, mixed, mesic Psammentic Hapludalfs 

Fine-loamy, mixed, mesic Typic Hapludalfs 

Fine-silty, mixed, mesic Mollic Hapludalfs 
Loamy-skeletal, mixed, mesic Typic Hapludolls 

Clayey over loamy, mixed, mesic Typic Hapludalfs 
Coarse-loamy, carbonatic, mesic Entic Hapludolls 

Loamy, mixed, mesic Lithic Hapludalfs 

Coarse-loamy, mixed, mesic Typic Hapludolls 

Fine-loamy, mixed, mesic Udollic Ochraqualfs 
Coarse-silty, mixed, nonacid, mesic Aquic Udifluvents 
Loamy, mixed, mesic Typic Udorthents 

Fine-loamy, mixed, mesic Mollic Hapludalfs 

Fine-silty, mixed, mesic Typic Haplaquolls 

Pine-silty, mixed, mesic Cumulic Haplaquolls 

Loamy, mixed, euic, mesic Terric Medisaprists 
Fine-silty, mixed, mesic Typic Argiudolls 

Fine-loamy, mixed, mesic Typic Argiudolls 

Fine-silty, mixed, mesic Aquic Argiudolls 

Coarse-loamy over sandy or sandy-skeletal, mixed, mesic Typic Hapludolls 
Sandy, mixed, mesic Entic Hapludolls 

Fine-loamy, mixed, mesic Cumulic Hapludolls 

Fine-silty, mixed, mesic Typic Argiudolls 

Fine-loamy, mlxed, mesic Cumulic Hapludolls 
Loamy-skeletal, mixed, mesic Cumulic Hapludolls 
Coarse-loamy over sandy or sandy-skeletal, mixed, mesic Mollic Hapludalfs 
Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Hapludolls 
Fine-loamy, mixed, mesic Mollic Hapludalfs 

Fine-silty, mixed, mesic Cumulic Hapludolls 

Fine, montmorillonitic, mesic Typic Albaqualfs 


| 
ا س 
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NRCS Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual's income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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GENERAL SOIL MAP 
CLAYTON COUNTY, IOWA 


Scale 1:253.440 
1 0 1 2 3 4 Miles 


1 0 1 2 3 4 5 6 Kilometers 


SOIL LEGEND 


Downs-Fayette association: Gently sloping to moderately steep, well drained soils formed 
in loess on uplands 


[3] Fayette-Exette-Lindley association: Strongly sloping to very steep, well drained and 
moderately well drained soils formed in loess and glacial till on uplands 


Fayette-Nordness-Rock outcrop association: Rock outcrop and moderately sloping to very 
ЕСЕ steep, well drained soils formed in loess or in loamy surficial sediments and the under- 
lying residuum of limestone; on uplands 


Dorchester-Bertrand-Wapsie association: Nearly level to gently sloping, moderately well 


drained and well drained soils formed in silty, loamy, and sandy alluvial sediments on 


bottom land and stream benches 


Kenyon-Clyde-Floyd association: Nearly level to gently sloping, moderately well drained to 
[5] poorly drained soils formed in loamy surficial sediments and the underlying glacial till on 
uplands 


Bassett-Backbone-Winneshiek association: Gently sloping to strongly sloping, moderately 
Le] well drained to somewhat excessively drained soils formed in loamy surficial sediments, 
glacial till, and residuum of limestone on uplands 
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oa Original text from each individual map sheet read: 

This map is compiled on 1972 aerial photography by the U.S. Department of 

Agriculture, Soil Conservation Service and cooperating agencies. Coordinate 
grid ticks and land division corners, if shown, are approximately positioned. 
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IOWA AGRICULTURE AND HOME ECONOMICS EXPERIMENT STATION 
COOPERATIVE EXTENSION SERVICE, IOWA STATE UNIVERSITY 
DEPARTMENT OF SOIL CONSERVATION, STATE OF IOWA 


U. S. DEPARTMENT OF AGRICULTURE 


SOIL CONSERVATION SERVICE CLAYTON COUNTY, IOWA 


SOIL LEGEND 


CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


Map symbols consist of numbers or a combination of numbers and letters The initial numbers represent the kind of soil А capital letter following 


CULTURAL FEATURES 


BOUNDARIES 

National, state or province 

County or parish 

Minor civil division 

Reservation (national forest or park, 
state forest or park, 
and large airport) 

Land grant 

Limit of soil survey (label) 


Field sheet matchline & neatline 


AD HOC BOUNDARY (label) 


г------ ттл 


! " ! 
{Davis Airstrip y 一 1 


Small airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 
RAILROAD 
POWER TRANSMISSION LINE 


(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 

(normally not shown) 
LEVEES 

Without road 

With road 

With railroad 
DAMS 

Large (to scale) 

Medium or small 
PITS 


Gravel pit 


Mine or quarry 


MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 
Church 
School 


Indian mound (label) 
Located object (label) 
Tank (label) 

Wells, oil or gas 
Windmill 


Kitchen midden 


WATER FEATURES 
DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 


Crossable with tillage 
implements 


Not crossable with tillage 
implements 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


SPECIAL SYMBOLS FOR 
SOIL SURVEY ШЕТУ ET 
SOIL DELINEATIONS AND SYMBOLS -一 一 一 一 


ESCARPMENTS 


Bedrock vvv vvv ev vY vvv vYYYYY 
(points down slope) 


Other than bedrock 
(points down slope) 


SHORT STEEP SLOPE 


GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 


Gravelly spot 


Gumbo, slick or scabby spot (sodic) 


Dumps and other similar 
non soil areas 


Prominent hill or. peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 
Slide or slip (tips point upslope) 
Stony spot. very stony spot 
Sinkhole not crossable with farm machinery [v] 
Muck or peaty muck spot 


Limestone at a depth of 20 to 40 inches 


e 
t 
Shale within a depth of 40 inches < 


Cherty spot КА 
Glacial till spot # 


Sewage lagoon 


these numbers indicates the class of slope Symbols without a slope letter are for nearly level soils or miscellaneous areas А final number of 2 


following the slope letter indicates that the soil is moderately eroded and 3 that it 15 severely eroded 


NAME 


Fayette silt loam. karst. 9 to 25 percent slopes 

Sparta loamy fine sand 2 to 5 percent slopes 

Sparta loamy fine sand. 5 to 12 percent slopes 

Chelsea loamy fine sand. 2 to 5 percent slopes 

Chelsea юату fine sand 5 to 14 percent slopes 

Chelsea loamy fine sand. 14 to 25 percent slopes 

Lindley loam. 9 to 14 percent slopes. moderately eroded 

Lindley loam 14 to 25 percent slopes, moderately eroded 

Lindley loam. 14 to 25 percent slopes. severely eroded 

Kenyon loam 2 to 5 percent slopes 

Clyde clay loam. | to 3 percent slopes 

Huntsville silt loam, 0 to 2 percent slopes 

Backbone fine sandy loam. 2 to 5 percent slopes 

Backbone fine sandy loam 5 to 9 percent slopes 

Backbone fine sandy loam. 9 to 14 percent slopes 

Lamont fine sandy loam 0 to 2 percent slopes 

Lamont fine sandy loam. 2 to 5 percent slopes 

Lamont fine sandy loam 5 to 9 percent slopes 

Tama silt loam, 2 to 5 percent slopes 

Tama silt loam, 5 to 9 percent slopes 

Arenzville-Chaseburg silt loams. 1 to 5 percent slopes 

Colo silty clay loam 0 to 2 percent slopes 

Ankeny fine sandy loam 0 to 2 percent slopes 

Chaseburg silt loam. 0 to 2 percent stopes 

Dorchester silt loam, 0 to 2 percent slopes 

Downs silt loam, 2 to 5 percent slopes 

Downs silt loam. 5 to 9 percent slopes 

Downs silt loam. 5 to 9 percent slopes, moderately eroded 

Downs silt loam, 9 to 14 percent slopes 

Downs silt loam. 9 to 14 percent slopes. moderately eroded 

Downs silt loam. 14 to 18 percent slopes. moderately eroded 

Fayette silt loam 2 to 5 percent slopes 

Fayette silt loam. 5 to 9 percent slopes 

Fayette silt юат. 5 10 9 percent slopes. moderately eroded 

Fayette silt юат. 9 to 14 percent slopes 

Fayette silt loam. 9 to 14 percent slopes. moderately eroded 

Fayette silty clay loam. 9 to 14 percent slopes. severely eroded 

Fayette silt юат, 14 to 18 percent slopes 

Fayette silt loam. 14 to 18 percent slopes. moderately eroded 

Fayette silty clay loam 14 ro 18 percent slopes. severely eroded 
Fayette silt loam 18 to 25 percent slopes 

Fayette silt loam 18 to 25 percent slopes moderately eroded 

Fayette silty clay юат, 18 to 25 percent slopes, severely eroded 
Fayette silt loam. 25 to 40 percent slopes 

Bassett loam 2 to 5 percent slopes 

Bassett loam 5 to 9 percent slopes. moderately eroded 

Saude loam. 0 to 2 percent slopes 

Saude loam, 2 to 5 percent slopes 

Waukee loam, 0 to 2 percent slopes 

Dubuque silt loam 20 to 30 inches to limestone. 5 to 9 percent slopes 
Dubuque silt loam 20 to 30 inches to limestone. 9 to 14 percent slopes 
Dubuque silt loam. 20 to 30 inches to limestone. 9 to 14 percent slopes, moderately eroded 
Dubuque silt loam 20 to 30 inches to limestone 14 to 18 percent slopes 
Dubuque silt loam. 20 to 30 inches to limestone, 14 to 18 percent slopes, moderately eroded 
Dubuque silty clay loam 20 to 30 inches to limestone. 14 to 18 percent slopes. severely eroded 
Dubuque silt loam. 20 to 30 inches to limestone. 18 to 25 percent slopes 
Volney channery silt loam 5 to 12 percent slopes 

Rockton loam 30 to 40 inches to limestone, 2 to 5 percent slopes 
Rockton loam 20 to 30 inches to limestone, 2 10 5 percent slopes 
Goss loam, 9 to 18 percent slopes 

Palms muck, 1 to 4 percent slopes 

Lawler юат, 24 to 32 inches to sand and gravel. 0 to 2 percent slopes 
Lawler loam. 32 to 40 inches to sand and gravel. 0 to 2 percent slopes 
Zwingle silt loam 0 to 2 percent slopes 

Zwingle silt loam. 2 to 9 percent slopes 

Flagler sandy loam. 0 to 2 percent slopes 

Flagler sandy loam. 2 to 5 percent slopes 

Atterberry silt loam. 1 to 3 percent slopes 

Arenzville silt юат, 0 to 2 percent slopes 


NAME 


Terril loam. sandy substratum. 2 to 5 percent slopes 
Clyde-Floyd complex. 1 to 4 percent siopes 

Olin fine sandy loam 2 to 5 percent slopes 

Olin fine sandy loam 5 to 9 percent slopes 

Jacwin loam 2 to 5 percent slopes 

Jacwin loam 5 to 9 percent slopes 

Jacwin loam 9 to 14 percent slopes 

Downs silt loam benches. 2 to 5 percent slopes 

Fayette silt loam benches 2 to 5 percent slopes 

Fayette silt loam benches. 5 to 9 percent slopes 

Oran loam 0 to 2 percent slopes 

Rock outcrop-Nordness complex 25 to 60 percent slopes 
Orwood silt loam 2 to 5 percent slopes 

Orwood silt loam 5 to 9 percent slopes 

Orwood silt loam 9 to 14 percent slopes moderately eroded 
Orwood silt loam 14 to 18 percent slopes. moderately eroded 
Frankville silt юат. 20 to 30 inches to limestone. 5 to 9 percent slopes 
Frankville silt loam 20 to 30 inches to limestone, 9 to 14 percent slopes moderately eroded 
Frankville silt юат, 20 to 30 inches to limestone 14 to 18 percent slopes moderately eroded 
Spillville loam 0 to 2 percent slopes 

Otter-Worthen silt loams | to 4 percent slopes 

Ossian silt loam 0 to 2 percent slopes 

Caneek silt loam. 0 to 2 percent slopes 

Dorchester-Volney complex | to 5 percent slopes 

Fayette Dubuque silt юат. 14 to 18 percent slopes 

Fayette Dubuque silt loams 18 to 30 percent slopes 
Nordness silt loam 2 to 5 percent slopes 

Nordness silt loam, 5 to 14 percent slopes 

Nordness silt loam 14 to 25 percent slopes 

Marlean loam, 2 to 5 percent slopes 

Marlean loam. 5 to 14 percent slopes. moderately eroded 
Calamine loam 1 to 3 percent slopes 

Otter silt loam, 0 to 2 percent slopes 

Otter silt loam. overwash. 0 to 2 percent slopes 

Mottiand silt loam. 5 to 14 percent slopes. moderately eroded 
Mottland silt loam 14 to 18 percent slopes moderately eroded 
Winneshiek loam 20 to 30 inches to limestone. 2 to 5 percent slopes 
Winneshiek loam. 20 to 30 inches to limestone. 5 to 9 percent slopes 
Exette silt ат 9 to 14 percent slopes. moderately eroded 
Exette silt loam. 9 to 14 percent slopes. severely eroded 
Exette silt loam 14 to 18 percent slopes moderately eroded 
Exette silt юат. 14 tc 18 percent slopes. severely eroded 
Exette silt loam 18 to 25 percent slopes moderately eroded 
Exette silt loam, 18 to 25 percent slopes severely eroded 
Шаһ sandy loam. 2 10 5 percent slopes 

Шаһ sandy юат. 5 to 9 percent slopes 

Wapsie loam. 0 to 2 percent slopes 

Wapsie loam, 2 to 5 percent slopes 

Bertrand silt loam. 0 to 2 percent slopes 

Rowley silt юат 0 to 2 percent slopes 

Fayette silt loam, karst. 2 to 5 percent slopes 

Fayette silt loam karst. 5 to 14 percent slopes 

Luana silt юат. 5 to 9 percent slopes 

Luana silt loam. 9 to 14 percent slopes. moderately eroded 
Canoe silt loam. 0 to 2 percent slopes 

Orion silt loam 0 to 2 percent slopes 

Orion silt loam. 2 to 5 percent slopes 

Medary Variant silt loam 18 to 30 percent slopes 

Richwood silt loam. 0 to 2 percent slopes 

Festina silt loam 0 to 2 percent slopes 

Worthen silt loam. 2 to 5 percent slopes 

Dorchester silt юат channeled 0 to 2 percent slopes 
Kennebec silt loam. 0 to 2 percent slopes 

Canoe Variant silt loam. 0 to 2 percent slopes 

Caneek silt loam channeled 0 to 2 percent slopes 

Pits. sand and gravel 

Риз. limestone quarries 

Orthents, loamy 
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